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A^fKrti mi&liB Unliwri 
iih9 hat nvQiW hem^ m murm &t tunplrttioii. 
Aliifti^ff f^r Ills pi^ifisft* #iid($^«ipc»»!i& %m tmwSLMi^ 
mtits^etm i^tmm^mOk Hi* mm^m nf ^ i « &iiw«%tiiitl«iii 
pm^m,m metwtftv^ 2ii<sslltii«« mm wmmmf^m^t^* 
Utt tiinmfx^ iiiMi» @ia««iRia)aiifi sua Hiss m^im B«ipt 
i^r tHeir ^fip«rfitl»ii Ana ftsip* 
ffiiiHiwliinflii fciiiilljiiilffnniiiiifiiii>i 
fli» ofipi^iKi i« « mstmr nf i»fiiia *Eii2^lSKIItiii« sitio» 
t® 11^ of tiMi «i»eei®» Utf tM i n »||triMr!,aniflHl^..^t,„ 
I n ord«r %o isiad«rit«M 'Ui^ aiec^fdaei oit BH® 
dtp*«Mlitio» W» otkm^^n of n tm^mr &t oi3iipo»i»as 
imai iMioti «liMiioA %3r nlK^t o«l.3. {if»p«init&oi}»« fhtoo 
oo«potiM» ifK^tttad im&» 'ftottoiKsttato* •^•tfttOff fe^ 
<i|Pglo inloy«ri«l«t««i gljmi^io «cd<lt #uoo«»t i^rntiflo 
•eld ft»d «ft««iloii4o mM* • otkm^mn of •IS. i ^ f0A 
c{f<^ o intomtdifttto %;r tn* «®lls ip^vn on IIK§» 
DiitaPitii^  tirotli* ltttt««Kitri-oiii l»rotti mm^a^» ^m 
optntion of tiA nsrc^ o jlii tho oripf!i«»» 9ii» ooX3.« 
groim on mri««iii eAftion «€%iir^ «» ^%<^ in^iidtH 
oltrattt ftottttot mtf^oit^ lurotii and »@^iaonit«f 
oxidito m9 misii « ift# i)iMii««^  timm « s^dio» utit^ffft 
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iifMif«tl&g nQTiteii !i«« He •fliRtft «»»I»I0 •«tiiffttl&ii> 
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fV« I I^tn0 WU Qf% Q » 
S*iij^ vlrosi^ *'S*«aQtls3 f^5.utaplo sola (I>* 
! 
on 
flio lies A ha» €lm tmen isolntoa f^ 'Ota tliu flax 
«<red tseiK!. (Kl6ff^ Gii9Ui& andi mit!i» 1036}* 
Bdfbre 1*0 Alaeovef^ of laevaloEie aei€ C^^^orni 
Mi Ml** 1SS6) i l t t l o Infbrwmtlon uas ©vailoMo or. tfi« 
detdila of tb© bloiariith»tlo route® fier taso tarmmida* 
mr ewm0.Q§ the «eQU«neot 
«ws®t®to >- «(|aal«»© >• lanostox^ • oliolG f^cewfll 
w^a VLwmm§ but tlio iistenssdlAtes botvooa aeotato ar4 
f he TQCQ^mktif&n of tlii ^nttt^vn of neetote 
enft^ oita in W^*® iiioi5r©mid mmptmms ^titimlstos 
oxfeofiaiw ro«5®r«^ an Hio ori^^ii Qui s©tali€d»4ao of 
fi„ am e^Tt bfaii^nsa efettiu aslds as «essli3lc st^rdl 
nrocaroors* A ms^Gr of hrm^n hrmailhQa <^mlh aciOat 
r*r©viaQ«l a |)©0ltlv© proof <sf tho l^cRtit^ Q® an 
^-sittioeir. of nir ftiwi ^.-riotlii^crotcr*!© aeit'i fr&a 
of tiioae t¥0 8«l>®toiie©s oouia feo lt3f53.ici5toa in otcrol 
eoaist© botimeii se@t'^ t© awi ajmoloiftoe I t tmc orHy 
after tho dlseoiMir^ of ooimloRio acia that tlio 
a«srr«®tyic tuonoooont^ rmo ©©tor ©f II10 «ss ro©effJl«©a 
t» i t s iwocaraor (fludno^t WQQ)» 
f h© fonaation of !lii(?-Coa hf tlio coo^nsation 
of ewKstoacotj^-ooowt^o h aM aoet^«eoot»2?no i fins 
boon extofifllvolsr otaaioa (ntiaiseF oM Wsffue i^iflDf??! 
3 
lis® boon i^srtiaily pariliod 1^ i»«3 yoa f^e <i»yotiis©ii sua 
Ofsaa.©f»U0 to that involved %n eiliimtcs «s5«^ *i©elo 
(j^orn aisa Ouhsmt 19ia» 10S3I ^Bvn ^ J |#» XOSi;» 
fhe odonas^ ise fi l iberated i s aori'vo^ f^ -oa tlia Qcotgl 
sna BBt ffrots t!i0 aeoteaeotsri fiwmp (nuanesy aiss 
Fe^ruaowt 1D®H th© coinatnaati©!! i® r^ ot roaoily 
ffovareibx© (fferoiwon nM P-«ai30^ # WWi* M t lt!0*€o4 
esfi !i%m vim t® aeetoaeetato snd acot^-eooRgs^^e© ii 
aia© to an iiToifftrsilsl© ifileamc^ eatol^soa by imcs-coA 
«ore lijrar®ly«l« of IIHa*C0a tiy ftti©*0e/i hytrolae© 
(r.C t?#l*^#8) 1« feROWR to d w He© to Wm imhh&T 
jslJ3l*t ll^88|« Th© relstli?© local eoncor^witloRs «M 
activi t lee of them threo omyraoot wsudd ©if of^ Ufgot 
eonfci^ X t^o aaoixnfc of miO^oh aimilablo Iter u t t r i l 
i»ioiQn!tiio«i0* 
4 
d<»r^ 3?a.«C9^  (HiXe jg|i£t»» 3.0^)* FI.»!3l^ on of carlSDA 
RoeofiH.^  i t h®fl '«it®u ^tmu tliet irn0*ao^ iiyKt»ho®4® fm» 
®iw|ti0 lia«j b«ei3 fmiM in rat ttiOwy Esito«8h©iidrl&# 
nmmmr$ ©isoraite aetivl^- hail feoon ^ mrm 4w li^Gi* 
r»p®paratioii«« 
tlw> fti^&m* ^ « t eleswf^ of lii0*coA t© 
aeotoac^tst© and «c©t^ *<so#ia3nso A i® an irroirersiblo 
resetion (Bftdihtivaft j ^ gl^t I0as j Icaa to tHe bi^liof 
ttm% tb@ ctona t^iffeitioii of aQ@tod6©tnte mrs, st^t|!l« 
isotrnpi^ A ttlilhit mmv rnidar <K}naiti©nt in «rtiif^  a 
fliftlier oni2Wftti# reaction provldss tor %ho renovsO. 
0f im6«CoA t^rmd* in ecsr«th ft^ r sao^ a voaetion 
f^und it) aniiaia. tia«ti«« ana eeiftein t3iox^orieini«eas# 
5 
^iliii^ hy<3wAy«o» tli© th |0 l 0«t®r bond of It!0*-C«ii^  
itno^CQA • H ^ ^ mt^ • coAm 
(yc*feor 42S J9i»f 3L068I^  nstliini:: was isnown abc^i -Ih© 
wilt© ©f om^satle ii^ iifchOQic cf troo ttm in 
nmrsMaian or other bloloflcad «^0teiaa» lathoui^ tho 
i^ fUvl^ Gtlo routoe of IElC*coA %sjr© ljf45tm. icho ons^o 
tRss eiiiowtJ to bo prosoiit in -QJO ©sfereicts of llimr» 
\i%^m^» hmint smmpwrn m:mm* ims^^u^u mil 
am Z9%tSMmm MSUmiStS* ^ i® ^m^o I s aisfcinct 
l^ eoa t^o ©Kiji^ oo* %iiiob h^roljw® /^  •ftyA j^^ sr- j^roi^ ioiig?!-
eo«f»^me i^  siia ^ «l)3r<dtro^i3obat2rr^weooi%^@ A 
(f^tnaiim a»a Coont Jl»87> ^ ^ n#t^»eooii85®© il 
(Oori^l^^ Jdl !&«• 20S2)* IftCKoi^  l^ai*o^oo !}roimr@d 
trmt oM^«ii l ive r ner© fbuna to attooii tlio r3.ttt«» 
ttiiotie ®«tor of IM I^ tiut f»t the c^rsftoiiio or t^ss^tntlioiiio 
t ! i l ^ 08t«r« of m^* 
6 
i s concerr©4 notliiiir le fei»im €xeopt tliat i t ia«y 
of IMO hQ® ^mn aesoiistraetedl In Actliaae^edtQ© 
cai^ fbX© of tttili«lfig meifatoiiie ^^ eid a© mlo soure© 
of carbon ( ^ a ^ q i ftM ioaw^llf loe?)* noxufea© oedtl 
fSp®© oj£tr»et» of -ysia ori^^j®* mmm &m JsoiSla conyiiii' 
ifi^ BsevisiOfistet catidly»e^ seetoaeotnto foro^tion trtm 
j»v«iilomte» si®¥ia.a«t©f tud OTC?«C©A# convornloii ©f 
trnvtiHoimte to aeetoaootst© Ifinolwd tevtmti'on of fro© 
BltC»«Coa* the renotion faiKj«rod fsoifoloRst© osd^tion 
ana rm ratner than HAOP sotodi n» ojdtmwt CmaiSiQi 
and flodwtllf %M*ih I t ft 3. etinsarliioa ttio oisirront 
^m^^^m 0^ "^e pa r^wasra for tii® l^ ioj^ f^stiiofflis of 
i^ r** ! • f!eelMiiii»a for thB Biea^'Bt*®^© of 
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In til© ©ot«^ii«ffl Gt f&t%f ftei^e in bloloric^ 
isroteaai in i t» aelAimtiofi to ®«2^ -«©«i»3?n6 h aerii«i-
tivo* ym-itivm attooiste liav© boaa aai® 1» mo p«s«t to 
clsrif^!- tlie ®©<^ aM«3 of oefeimtteis ©f Cif? to JIMO-^ A^ 
XDMSf 3^a^i Mtixri j^ig,*y i0aa» 30aa» io67i Buao^ 
ana T%nta@f ayD6S| naMts©irftt«t lUaSf *"*-6cMia^ at ^ J^ fc i 
1©M)# ?h© failtire to ^Gaonsirato 1 ^ nr@«»oi:si® t>t 
Gm^m^i &} in i^fioite bielefiesl. ggraten© rofeni!fii«ibl© 
^©r IE'*<=^  aetivataofi IM t<> th© iNjitef tliat is^ .cit ajleinr 
Very ireifeisfcly Burdi ^ ^ * ( 10641 fe®v6 nvn'^^n^ 
et^mimltie ^"^^ttm tiiat IMC ie laot i3otalK>liei^l.r 
iisort ana can t>© aetivolsr ootoljolisod ibj rs t tei^m^ 
oltodionariQal ps^^ar^lQist* f ko *>ropomd Qochei4« 
fey ii^ ii<^ ist§ ©nfeiirs tiso PBjor i^tosboiie p^thimys 
invelwa tfjo con^J^sion of nt^ f? to l!?ici*<io^  viu a ao^ 
transfer tt^m «a<3dli^ «C«Si^  catal2^@<| b j ttm 
i!iie«sl»arl*/^  *fe©tos«^ ti^nefepaii© dei^ribea fey r ^ r n 
Jdt J&* (3D@8) or & r e l ^ t ^ -^amfaragot located in tfed 
9 
soa »c®t©ae©t8to by the i»lS*coA l3r»s«» CBiw^swist js | J^« • 
19^1 • support for tht« eudiseiio of m0 a«(tiwtl©ii 
ia t>foi?ld©d fey tiKs fbllof^nr oi>s©rmtion®» 
Hi 0ftslc^ of fmo ira© oti!s«latoa bjr |:AD a«a OoA 
tmil^ hW tm» no eftectt 
( i l ) Uptake ©f liiQ M^io t^m ©tiimilstea tsy tho aiSSl** 
tiott of o< *fe0t©^tttarato aM raistfioato (meoiiner^ i*-
(iii> fhe eittab©H®8j of IMC 4® co®?aot@ly aboliifioa 
by iitsllilitdr© ©f th© ^feotoc^utarato ac^yar©* 
nor»©o fl^ateo ^ d i se liyiifea^ncimim end eypis i^iltcr 
(lv> tEio ttptife© l>|f iait6c^©i*2n« i s ©li^ '^ i^ eoa by Hie 
ps?@@oic© ©f ©» ojctepnaily a<MM ®ieeif^<©A 
l^»Tfttl«r issretim* 
(v^ A %RTm P^t^ ^t tfe® rMioaotivity of labtlind 
1110 e®« bo r©c®v®w<S in ftrntiesEtii aria citi^t®* 
CiAJ ltmlly» « ««ibst«iic« b©havtirt Xifeo reid liyawxa-
iast« fea« bt®8 ii»lot®4 froa rat Icidnoy iaitoi» 
«li0niari» iaiet@t«i»3.i«iiv? f3w>« lBSC» fv0 cjedianAwsii 
Gl,rfst b© «©ii«iaer©d in expOtaiisior tli© acfili^ E^tlOR 
10 
of HI!©* in th© f i r s t ia©<aiar4«gi m^ «©ia.a tm a«?tl-
I t too® i^t' exf^sifk th© ueoa for t An« 
AiiQiOf^ ti« t«5 tlie i^c0li!^*/3*%etoa<sgaK;»j^ 
%Mel5 tipmie^v& CoA froa miccliis?l'<oA to Gj^on^te 
01^ rtmtsmtot th® 0®<so«a raci^aniaa innolwe tim 
acrtivaitiofi of Bid to lti©«Co/i ids a thicO. traf:.sf^ 
irtaotiois ^ ^ s »icciiw3. CoA« mieeii3i^ *C0A eoiiia fe© 
I?©i30pate4 tttm «<<<feotoitli»t®nito# f l-iis tsodfeisMara $« 
o<*it«to#wfeiamt© • MD* t G0A —>- aioeifis^'<;oA 
meelti|$Pl«C«A 4. HII0 —?• jmcKoA * aieelaate •*••<U) 
lilllWWIMWWIIIMWMMlWIIIlilWMllllWWilMI «lliii|>lill>lliiil«>liji|l<Mllll>iilW[l»ll<nil|l|l W'llWIMimWlWni'illJW HHHIIIilHlliir»n*li|ir,l|ii' 
^ I 
noM l^r cen ©rA li^*» l-i aaao ©3K!5g.9ir.0 tsts^ r AfP i« 
r.«* ^Gcniiyoja* ni?t<l©i5eo for ^BO «3aoomfO of It^f-coa 
Ic r^ ?*ovi<aed by tu© tact tJint ai Inrfo ^r^f^BtQ^ of 
tlio icotape in 3» C4i:^ &nponv& in oitrato ar^ 
b^itiois of ra<iiOGctivlty iii a l l th€ *?ca cyc^o iiitar* 
iwvDiwa til til tijo a©tiv®tiei^ ot VJT* i^imot ti^ o 
K4£cst©|sl«tapat0 Oft IPf5 «*>tait© id wsiBiaeeiiit cf 1 ^ 
mmT%fmt^,B of Hiiiit«r «f«! f»©l©iy < iMa> ois tis© laota* 
I»olii0 ©f aeetoaeetlo acl€ tiy aaft liiamy 'n'r®f»r«i-
of fMiotoae®tat®» All otiwjr «eldo ef t»:reb c;;^© t«3*© 
ieaetlws* I t ia fi©v ici^ «is th^st tMc offiict t«fi 
12 
ffl©«Stt.at©a ^^- tho transfer of OoA tttm iRiceiisiKoA 
sfifia©r!sJtt« to til® Wio^miim nrop^ms. ©liovo* I t im» 
Am tihtsc^m^ that ne f^ccac t^at® iidii'bitd tlio mptsrtr* 
ol" tm© i^il<^ eouad tj© o»pi®iiioa ©is ttj© basio of 
ewiiHstltioii With fil0 m «n aec©t>tor ^ r th® G&& ftem 
f©sl.@ *»r tlie atJllil^ ©f ^ts^or tis^to® t© 
ootil>©ll«© IBO t^re i«fmtiw o»0Gr>t Stes* 11 wr ©ltd* 
elKsiitria* lis this e»®o ©por^ae octiimtioii of fSio 
gurreat e feluan® ffle^iii4.«Rit ^ i«H i s in accord tiitli 
th® obiMsrvatloo ©f sternjgj^ J|i# ClBiSi IBOO) tlwt 
I t liai iMiin fenoifii tliat Geetoacetic ®el4 aM 
dtli^r j^*ltotii«*tt5r acia« raa<lily <!sei5*,riftist© ©oats^ 
ffioult^ *"y ettrftt© i^ rnthQida aM ars t^© o^aistiS 
vi« eitri« ft«14 <!;3rc^ « (Br@u<^ » X043t 10441 i!i@lii»a 
mm nt^mtMvalkt IMSI* £t tmn s&m ^&%n iKited tlimt 
with o»adioac»tiit« %n 6mm»a§ t¥o isoleeiiles of 
13 
tor ttm iigrwWi©0i® of eltrat© fr©© fie@toscotat® «M 
Extsericsoist© ^tt$ ©Mipjo fra«?t.4e«a fro© f>ifr hoart 
sur^o^ted tho 0<;earGiie@ of ffeHcmiiie fraction* 
CSte-rnj^ j3»*i H>B3« asiBI Gx*eoii^j^«f }0@3)« 
ilWI>»i»liw-|llM*lhiillMiWI||ii|liiiilWF|i|i»i|WiWMIIWiHWil»illl>« 
ar»Fjyopi»ittt« OHiaaa© ayBtemt tii©rtt>y eiiplaliii«r 1*« 
re0iilt0 of Itttfiter and L^loir (3M@> or tmva met^m^^ 
1 4 
Qtih sM Afp in tij© pT&mmm ef «08liiri*C©l^ plsot^ li©* 
ana S'simdl* 2SS2)* fhts «iml«l«a tihy °(*lt«t«*f1tttif 
rat® I© yoQWirea ft>r c i t rs to jsriAhoalo f^oo fiseatii*-
aeotet© @M OK«l©®e©toto» aioaw,*» df" aoot©®«©t^» 
COA t© «ec5t2?2t.«C0A tiae been iti©«ia to ^o ip©¥ai*<§4M.® in 
©overol lalwratoriise (I#3f"n©« 1 | M* • i^Slt 10621 fiterii 
JB3» A « i 3U>03t I0SSI ^rmm wm$ rolteant lDe3» 
fl^stes (ilin^ir SM hftmn$ IM4># t'os^iiifT ^ t l i ctell 
®!i«jve4 t!i© iip#ipii»@c»fiit 0f Aff*» tif**» C©/^  sfja eaeetmt® 
f»r the l>i»© d^towi ef ®c©t©ae©1»t© to QTOtsfl-coft* 
llcvovert "Ujsee i?«q^ ip@D®isfeis eo^ jfta bo f^^Jisccd fey 
eutceingfl'* p**t«toa«3d traii«f©r®ii® instate® f&r tim 
oetimticn of a«»toacetat©» 
15 
fipofs «i8©toiiii«(apl#d f^r^oji l lvor Cfstsern out Oem&$W^t 
WGlh Acettsaesjtstft feaaily fte«a©d eltrato in 
fho regRJlts thnmtOTQ indicate tfest a felnae© Boeha* 
tAffla 10 operstiire foi* tli© sctiwtiori of seotcae®tste» 
mpport Iter thi» is©«har4,«« of ac«rfeor»-< t^sto aotiimtion 
(11) Acetoacetats titlll3satid» i;m® e«s-!5lot®ly 
dopuMQiife on AW* 
Clli> ecjat»yi!^ ^ ©isd up, * or tin** y^oro roQiiiroa f&r 
th© uptake ©f a«j0to«c©t«t©« 
Th&m €itimrmU,0rm are In anpestasfrt ^ t h tlit 
©trtlf^r M>yki*r®it that aeotoaectot© eoKtrlMto® aectjdi 
rroutia tor eltr®t@ gomtlieelA ar^ 1# thiMi oiiaiso^ iiift 
eltrst® eyel© CBn«ioh %W42» 1044 f i-loX©!^ ond 
1?li® cswrroiJt feuio^©«li?® fi^r tfm activation »{f~ 
im<3 ana /ic©toacotsto tm^ huen Bwmnrizm IR Fir* S» 


V* m x i » E a x f i E f A I* 
17 
3Hi:r<i3!*«'xy**s*«8i5thi^ gjliitert«s m%d (nana «i©®c®r«2te i.ai>o;pa« 
t0ri<5S ana M>p» ctieoicai com^W* ^•B»h»)l D#L-Giom* 
tom,c aoia Iact0i3® (aitriticnfil 3ioelioo4eaJi cerpora-
csat nM ft^iKjatiKj'*6*-tirii^o©!^ato datiwicieeites salt 
Biodionlenl CornoT^tiou arid f^ptm Clicnlcol ceatiani^t 
ne^sroti i^aljoratorleet 1I*0«A»){ irtaMara bnotorlo* 
dl«Ull#(l ®th^aeetoac®tat0 (d^lwlieiife to 13 m ©*• 
18 
f ten ^ m» t l i i i i itll,1^i®ti^ t© ?•© ^ t l i 1 Jl i m sua 
iU iu t t a to WO J& ^ ^ -wt^r* T« «aaeai8"l@ l iM 
t o t a l 0©awpti©iii acetosteitatt »«# ^«@p@«^d t u 
Ills© e a « l ^ 0 t tot A«e®i^io?l®U®p a M eaf^ is ^oida® 
ttbfi^f%aBC^ o f til© i»«**%lii^p*«i,tf*0|i>€«i^)*C«9<sQt^-
f © w » » i i esM^ l i f ' UTtiteist f » » 6 i f » » fte0to«^»*«tt ~ 
1 9 
^M% rtJtslly refittiBftd ftop oiio hour v l t t i IS i ^ o f 
roatoJ©^ rr»«f»-<i}f© Qt 60*70'*# fh® <^Si?l£ residue i © ^ 
tfiii© charcoaled and crs^'^tai l iaM ttf l«e i^c© ®i£i3rtlr©tta 
feow©n® tiy i i l lcwinfr tibe hot (soimtioii to ©oofli oimr* 
rJt fM i n & tieaiecator ©ORtaloliif aitiyarctt® caxcsii® 
cl5lorlcl0» the s e l t i i ^ nolKt o f ttso r ine <iolori©e« 
iio@tll.o8 %m» fcmua t o fe© lOimc^"* (ufteorr*> 
( r e n m ^ d imeorr* »•!*» » lOl^XOB**!* Tho cmtorial ime 
fiffeorod ©irer ftrthytirou« eaddliiiB {smoridi^* 
|g i^^ *<;^ 4 * 40*4 ®|^  o f CoA I annroadaatoly 05.8 R I W O -
ncao®» 6? p©rcs©iii mr i tgr) im» dlesolvod i n ie© coM 
tiKiter (S»0 « i ) and ^ ^roji adjusted to a#0 v i - ^ 0#S1,' 
ECU (0#5 ' i l ) . HaifitftimrnT tho If! feotveoR B arsd D by 
tl io a d i i t i o » o f 0»8J| l O R t H ^ 1^ ® f!©fierat©d i n 
fE|pp*« anpQjpstue, vft« cdovls^ tmM>X«d thren/^ t^o 
oc l i i t ion fo r J ^ ainutea t o roduoo %ts$ 0Kiai«®d Coii* 
f t i ^ iK^ltstiOK was Q o i ^ f i e d t o ^ ' 3 « 4 b^ 0»B J m i * 
fh© exoofin o f H ^ im« l^jon drliroii o f f fey iAt ror» i i 
l^«» tho d u a l i t a t i i ^ t «« t fter freo*filrToui> ««« 
i>o«lt tw am tho tou t f o r o e ^ tisica nsgat iw 
^0 
< f^ta^s^fi 4 l JH* • 3Si7)« With «eistim<}»ii tmbMliif-
tU 7«ft ti^ mtaT«t&A pe^»9A.vm fei«R«%ei^t« <ftpts»id» 
aaiJti0iM to 6*0 dfni "Itte ^^lution €stor0ii I^m ttmen a t 
•ao'^ andi used ^il^iti 4@ hetira* 
^oe^iea e©l©Fis©trleiilly m ^eerl t iea by iiuepy ar4 
nti«!lfi®y (3.^©^ On the hnt^® of 6? pe^coist r^inty of 
CoA ue©j3f Hi© tmrity of IH^ O-CoA vae M ^oi*eoiit« I t l« 
$kB coA ue®d# fits iwt color imltwj on tlio t>a«i© of fiM0-
liy<lro3W3»to foifsiod T^rtmi Eli-COs&p i?a« fouiM to M 
M4 E#fr« per niapwiol® of lM6-CSoA« thm i«i3.«©e 
rofiorl^d ^ o«iOJf ws%@r« ar« IK tli« ^oH^*^ of 
<C - i 
eoitttioiit |il 7«0f ana ailtited to @*0 BO. affcsr no 
uifMt^a (Lipasmi nod ftit-Uot 3M®;* 
i x*0 ca) 01? fteotie df^«iildd «»» dlsaoi^wd in W sO. 
of tmmiw nmi^»ta%m€L 2 u ^^#^ eeiution &m ailu-
t©d to SS Efl. lAth suiter iMTfeer 10 raliiatoe# 
l3,ifc.:^,i.mltPlft.Jtl,a,. * 1*0 960 ©ft <S.o t^niofifloai of 
©ovjaofdc scia laotcm ^ae aa^isa s ca of i j mn m^ 
%mi&mtm t&r ons h^txr ®t 87^» Altar tt:r«lml5re4® tli© 
tS ^sa Q41»i«'«tea to 7»0 aM th© eolatldii atof^d at 0", 
itoefilmd b^ f' B®ln©rt et ^•<X0a3>» ll»g m ot 
ti^&toi^m^m h^M-tit^OTim «as dis#oX'¥®a i« €0 isa. of 
abiritite siotiianol ans m md^ne^i^^ to 7«S «itli 10 J 
««!tliaii©ll© Ef)H# ffe© ]^ l i«i® #©t®rfflitt©a tftor l.«10 
miution* f li© preeipitateil pota«s4«B9 dJloridfi v»« 
r®fnowa by filt®yiitl€!ii and tHe supcynatant tfsi« 
«Qfie@i3t!ratea. i2fiiiT vsistum to sBntit ©vO %i.« ^a^ 
resl^ift (ufr«ft<3tee faJSH^BCl) ftmm^ on «oiu$8£Jtrfttlon 
«!ae filtered off* tli© e&timt^v&iAon of h^oro^seiiiio 
9 9 
tioR 0f «ii «l.l^ uii% or the coueeittrated mmiem^ solii* 
tiou Mi« >^ A3»eted to i^ l S*© &m aiXutM ^ t h ii»t©r to 
m fifia. <soit©oiity»tlou of S ||» FOP ttii prcisaretion of 
i^apo»asjat#»f tht liyaroxsaasalm wi« e,lmtea witli 
Got^anol itisfeend of water &m u^d ©0 a@«crltJOd C!lele 
oc^d and £^^o*ylle acid «er« 'srepared l»y tlie «ttaiidftrd 
^©ro wa^ea ¥itli filter ar^ rcotyetalXlgcti %iiiai alciohad.* 
catidR of keto <!0®B(mna« In tlie iisc^stlon mlxtiMPO* 
MmMMsiSm^ SMim • ®«® ^itr« df dthsr wa idfo* 
x^ma r^ ^^®f> in ft «dp«rating ftifiH^ ¥itti 20 tsd of 
e©i»®€siitPiit©a fiprotts «iafmt6 sjulmt^ ou (to ao g® of 
m7«^tailm f^trrou* eydf^ts t?59 ad^4 &*0 idl of 
m^ft^fttriited ftulfiirie aeld atr^ 110 sCL of imt@r>« Tho 
ehloPia» 6dd«d« After 2^ hmxtB tm ©tlipp VB» 
m t e r e d «M«S lt«pt owrisi/tit mmv aedlwi i»ir© Cfof«l» 
a 9 
r ) 
«sf 1 P0r«©iife « t a r ^ eoliition liMSlest®® 1^ 10 eoistsfflljwi'' 
24 
(€i3»o»iua cKJiarouM) ejcplalns tho fenntioR ef ©emiainiT 
0 i « IB 
n m p*li&g.%H4 
year^wfe* Tli© f ina l pll waa 4»0 • S#0« iVffcor atftwi-
l i i f fi>r 30 aiwi'te© at rooo t©f3»?©yatur© § tito r»®e-
t io i i «a« # i©!^d W a€tllti,®ii ©f* I*© oat ©f s j i ic i 
e t l i ^ a©©tat®» f to ©©lor %ii® ro®fi i n I let t*oaf:^r60« 
ctjlsriESter tisiirif: tint f i l t e r t^»42 CFic!**^ *)* ^2* l^ tee 
raai^fife tolarSst water mt& um& i o pOtBi^  ®f ©©©too« t^ftt® 
118© 1>^  aatiiBf S#0 Edl of freiifelir pm*^mpo^ ooaiws 
f ^ r tls® «islilfflatl©ii ©f iiciiteacotat© i n t l i t 
©i?id« ff«<!if itftte« pf^t@lii urn* s^ EKJutd hf mtiitr%fa>m'^ 
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Micromoles Acetoacetic Acid 
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t l o i i and a wiltfttae w lw ie of tho «Cli<|iiiet v&» 
®faly««d sf^v !mf:ecrii3r at lai S*® ^ ^ Q#S at of 
1 ^ acetate hntf&v* 
ef dNfcri© aeid S® the t o f r»ttlf»iT«r j ^ J | » (3yDSS^ « 
ferottlis*5ti0O 0 f e i t r i e a<jia» Tli® pontafermwsacttenei 
titu® fofWB^f ^v©« SI oharii€!it©fii.istic i t id col©r on 
ti^catnanfe wi th s l k a l i i ^ r y r i a i i ^ * fh© « t i i©4 1» 
aocurstt® &nd ep@«ifle f o r the {s^amir^ment o f 8<»4€ 
rA<n?0IT®3 ©f c i t r i c acia a M poflseaa®® a h i | ^ 
mm^^ o f e !?ac i f i « l ^ ana ««N3ura«3r» 
f d a |«la»» stop'^raa t t ^ a o f i 6 aa eonrtain* 
i i i f a 4 jiH al iqt iot Cc i t r i o &&%d* 2*0*40*0 s i e t ^ -
nreraa) VRB s4d®d 1 eai ©f 0 J HgSO^ and 0»S5 iH o f 
oetai^oei^horio a«i<l ittoi^f ppaparaa ^ fmreent 
ii/v># Tl!0 tal>© i#aa eooloa i f i an ieo--tfst©F batl i t o a 
taaperatyir® o f l©*** Tho oixtlro procoiliiro vas 
oonduotod at t h i s tomp@raturo« wi t i i tha oxeeption o f 
l ioating f o r oolor dai^iiopmiit* o*s si. o f @ n ^ r 
and i«s A o f natura^ea aqtiaoua aolixtion o f KMWM, 
mre a a ^ a and a t i r r ^ d * t t ia oiietura vaa than 
o 9 
mxmmd to iffefti^  fov W t^nxt&e$ dud a««©loi»i804 t>y 
iftf (eai^ im& tQi:@n to ai/oid ^Minr ot^  ©xeoss of 
ahalifin for ©o© siii»ito» rh&n the eorsrati^n of thn 
l®^oi» ims e«mpii6t0f n §•© sa ^ lq»0 t of liotstniio «a« 
rcaovod ai^ naa^d to a tub© ceRtaiisin^ s EfiL ©f Edi 
dlfitil.loa># fh® tub« %fa® e^wroa wll^ tlio loaa foil 
cowto«st of ttJ© F©8ctld« Qistadpo %iii^ ^m fteiX 
©oimred etoP!T®r« fli© tu'bo va® tliofi rslaeod in ft 
tuttfeop batli ©t SO*^  for 4 adtimto© t^ feen a foa eol«r 
lifts cSovelopea iw the n^ridia© l a ^ r * Tho tiaibQ %m® 
ftfitato^ aralu aM ooolea quicStly In an lc©*wit®T 
bath* fiJ© < i^Xl.©4 aijitas^ %fs® cen^rlfUfsed ®t WOQ 
r#p»is* for 10 t3itHit@a to aoMcii® cas'^ctc iso^amtloii 
of KOR» s^^rridino ana heptai^ ligror^* fho eolor con* 
tftiitini? f i^ imm phmao va» oantioufdi" tnkon out 
iritti 1*io ti©l|> of a awDiJer and tho color intoK^I^ 
IMS read in A Kl©tt*6t«3meraois ptiotometcr (croon 
fUtor Ko»ll4) fti!5iln®t n roaftnt biaiic (flr»4)« 
flp* 4t st0Mara mtm t&t ci tHe acid d@t©H24isa%l©n« 
100 
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Micromoles Citnc Acid 
^0 
fb© iw>««taiir« fw til® m«»^ of oi tr le atdd tn 
tliat i t %me f%r$gt a«protel«i«M id.-^ n t.fi#ii©w5tsttie 
iKrl€» eas&iPtfiif^ d to rosjove tbo pF©ci!>it®t®<i protelii 
aM ti}0 «i£Qtiet ttiua mmv%%&€L vrnm @fmi^ e@a* 
f h« «iet}icid i« <>«»2«nti«lly that of Omnertt 
®na PhUllpft (auSISI)* to a t«»t tubo «oi5t®tni»r: ^•O iQ. 
of saturated tiaci noiutlotit ^ «3. of ssefti© (03. ailero-
Moio; eotttAMilng 0»4 1^ of ® por«o«t strtapliORrhori© 
moid wnB ad;^d« 4ftei* ],0 atintxtos tit i^on torai^ o t^tture» 
1#0 cQ. of 0«€67 g fio<liu® fjitrofvusaiao ®M J.*© ea of 
f i a^^ and 0«OS? j | liaci ^ltition»> ms «iM«<l» 1%e 
ce3Lor density was laoagaFOd tAtSiin oi» oinatc mrmxB 
% f^agent 1»lai^ in a Klatt*eio!ior#o» photoseter mdRg 
fsroan f i l ter m«m (ne«S)# 
for th© aiMjsla of ^m rwom» 1» tno3.oglci3i 
«i©i>le»» ® uoroonfe »©tai^®i?|jorlo aeld ^la tioad »» a 
doprotoinlalfig aftnt* fo ^uantitata tho aslant of 
^m gptmp :Llboratedt i^titathione naa um€ aa atandard* 
fyoap8# m® tex t for detai ls* 
o 
o CM 
O 
ir> 
*" 
o 
o 
*" 
o 
Ifl 
( J«il!d "75 ON uaajo) svup uaiM 
Bat©t To 0*0 E^ of f^«*siy prcsurca J^ llseXirJO 
(0*4 aicw«sel««># Aftor Btaisaiuf for 1 fflinato at 
f>ai^s of 0«2^ ^  FcClgt 0»3X | | tfieM.oireacot4o aeid 
fii^ ©»661^ {^J ws« mrMoa« '2fee color Oorscity va® 
cio©<Kis^ <a In e ICl©tt*€S\is8s©r®ofi »)hotoc0t©r uelnrr itPe®» 
f i l t e r ro«©4» til© «tiiiKlia»d eurwt tltu# obtalaoa 
tis« UGoa for th® ©iffctaation of n!f$KS©ft (I?l0#6># 
For asmy of !SI6M:OA In tho feiolorlcol 
0aaj!^0iit oalt^ fSPOG l^droi^sBalrio vao oMod to tho 
inewftjatson oiisttK'O* After tho imai&atiois uoriodi 
FeC3l3 roofont va« sMod to tiio lueuMt&on talxtwro 
%itjich aotod as ttio color rosfos-it %m protoln prooipi* 
tarjt %% %»oll« tho proclpttst^a nrotelu wis© oontrt* 
fUfoa off and color Oonaity of l^o aupernatant va« 
GSoaittir«<i« 
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Micromoles Hydroxamate 
5.0 
"^4 ft) jf 
WmMMSUMM^ * ^» mmfitm^, hw wn^m^n ana 
fiaturnsn C1043) th i s t» ft «pecifie mi^^oa tor feet© 
as "Dsitraotiofi tiethud** f^r lcot©*scl4fi» To © 1*0 lal 
C0»1 poreontf v/v# in 8 J f!«3lJ i^a aMea* After 
standi fir fur S© ©inat®* &% rooo toDpcr«t»iiro# 
®€i«>t®ta* f li® «*yi^scotat0 l&j&r %m® ©sstroctos with 
6«0 1^ Of 10 poreefit i^^O^ &3fXuU,on* A^tor <iosiii3.Gt« 
®®pay?^ tiofi of til© ioyor©» a»o 80. of i t ^ i i tc^i m^m 
amod to #»0 ea of eooiiw esafbom>%o IB^QT* ?lit© 
color dofiaitgr i*88 wad in t^o Bsueeh aist i.oab 
l?noetroiilo *ao» ao2.oria^t©r at ^ 0 t^ iV%r*7h 
For iai« &@»i^  of i^yo3^?»t0 in tho biolofi^oaa. 
«a»iil®« the i^a«tion vat stoppod t>y nSdltlof} of* 0»S ci. 
©t 00 poroont TeA# the ftHjetur® «a^i th®« eoKtrl^nea 
to rooovo protoiti aM iKiitatJlo aaiQUOt ecnt'iii^Rfj 
0*1 to 0*6 oieronoleo of iayoi;^Eto wis sisaysed* An 
t ion ra t io at 400/640 i p «aa tiaoa to i<lonti^ ts$« 
fie© t tx t for d©t«iX»* 
•D 
O 
< 
o 
5 
"5 
E 
o 
i_ 
u 
Z 
TVLU 09*7 }V Ajisuag |DDi}do 
?6 
MmA t^y tto© ©gtlomtl©!! of nr^totu vag ©eaontiadlS.;^  
protoin ©aapao «®3ro ^M^ &#0 ea of olitaliuo ©©isr^ r 
•^©anBisfe (c©8iprlelnr o^ oQual voluoe® of olftit percntit 
soaioa cai^onat^ am a solution of OtO m coeisor 
©tHl^ t® ra«s 0«6 m ^©ctsoll© «5alt in a total WIUEMI 
of 800 aaj* After inetibstiois tor tew aliiito© s t 37'^ f 
0#8 cfl. of &ii3.ttt@d f^ltn rearont use eciaoa* '^catHfir^ 
« l t o r amifknt th© protein fel©ft: promiroia ainilarly 
03teo?Tt that %'atar roplaood ^ o 0#6 dl ni*©tcii3 namtile* 
< 3aS5> ims used ftor *teo ofltioatloK of phoer-jj^te* fo 
& XB ea tulm coritQiriiiifT 7*'-' ta^ nt «tsaiard eolatloiJ of 
lwfiwai4e f»ftl»«i^ ©®t^ at® (Oil • 0*8 i24ermolc«| i»r# 
«ad«d 1*0 ^ ©If 6 J 11^4 fuHoissd t»y i«o ^ oi^  
ftstsoniiim fa©lyf>aato aolutlofi (S#6 i>oreQfifc» «/v)« AJt«r 
isixinp 0*1 oO. of rodueinr 6alutl®n im« «Med* fti« 
m© text for afttai3.«t* 
25 50 75 
Protein Concentration (/ug) 
100 
?>s 
QtHer €e«eltj^ tm» iisoa«ur©4 Bf^v W a lmtos in a 
K1.«tt*J?waBicM»«io« i^otos^rtcr uaiiifr red fIXtor &i<»ii60» 
foP tfe© reapsnfe blaiife %f©t©p wis© used tu pa.oc0 et 
ptiO0»'tinto ©Olmtlon (FS.f»t?;» 
«tail«ei«r reo.f^ tife waa nrop.^ro4 Juot m*loi» to 
of aodiUEi e(sllfit« ttk 100 sS. of ^ator* 
Per til® a©eay of iJiryot^ hoenij^ t^s in tho lucuiba-
tiofj a i^urs f the a«th«d of crarso SK^ LtiaisEm (l0SfiJ 
i r e tioo^* IB thi© raothod ws^ opho®r*lsato lo Bo^surod 
00 rihofiTJiiat© hydrolyaoa t>y 1 § Hd In 12 Giiajte© a t 
100** after r«3iaovnl of aasnosiiio-fwidiootiao© W aaeoru-
tiois on eMrc0«a f!pc» TCA f i l t ra te* ^lio roaotlou W&B 
i5tow50€ IS;^  til© aMitioii of f€A C1 cSL ©f 10 poroo«t 
«?GA imy sdL of OiMi^sa® t^^MvcU Proci^ltstod rrotein 
*^na c@i3trlfup©«i off at S<K30 38 n for 10 lalisitos* fo 
1 sa of the €LQr>T moora'^tarit liqisia voe o M ^ g»0 oil 
of Tca solution (s ooFooiit ^/v) am o»s ns of nont A 
ciiarooslf ^M,t^ 10BB URifoffsfli^  attopci^cd in "te© oolti** 
tion h'/ stos^iur* "S?© i^dueo tlio ®oouiit of diai^oal 
lAiicil) floAtet 0«S BSL of 00 porooist ©thniioi ^ae a<Moa 
f^ o tent tor detail «• 
0 25 0.5 0.75 
• Micromoles Inorganic Phosphate 
1.0 
0 
to fiio aolut4on» Th© < a^rQoaX vos wsdicioistod lay 
TOittrii^ftation ot 31000 it n ftj** 5 oimtc©* Thu 
isii©ori»ta«t fluid va® dooontod eareftdly aM a 
Imnm volttiao of th© ollQuot ^as hyjpolysGd by laiic-
l«fr tslth ociual voltiise of 1 g HCl airi boiling i« 
^^tor ImtlJ fOF iS 8iiiwt©s» Tti© arjouisfc of pfeosphsto 
%?aii onticiated by tho notho^l a® ae®ci*4bc4» ^ tteyvm 
vQlmso of ttni^drolym«d uar^ermtom* fluid tran aieo 
aimlyaedi to ^seaonatrat© tlio preisor:©© of r^yroplios-
t^ato inotoaa of orthot^oe^hnt© in "^o tfis»l>nt4on 
SilCtU!!^* 
41 
«£»« S3ifIffPlAii fMMA 
fti@ «imf^-e!5it status in^m^Bs A} ucsa t&r 
th© iaolatien of the ei*rai4a«s had th@ follotfliss 
M^SD^ 
K ^ K > 4 
fesD^t lw^ 
H l C l ^ * ^ ! ^ 
!"a#©04»SHjP 
M • ! » 
f • • 
• # • 
* * « 
« * • 
« « l • 
» # * 
©•00 s A 
1«0Q f A 
Xtoo f A 
©•05 r A 
0#yS g/l 
o»ooo r A 
0*0Q1 f A 
h^© siimnia««^t ©©aitttt (nMluo B) ua©a far 
?!W%»tli Qt 1^ 6 0T|^ i4<M tod 1*© totX^Anr: corapositioiii 
O»03 15/1 
mssL «*« 0*007 l A 
til© III of th« ©s^tjte lias ?•©• 
'*, 9 
Hallllf must. 9t, Q^1m$9 • t>m to llEAt0«ai av»Uabilitar 
en faitrienftiHM*®** e^Ptont© a t 4**« Fr©^ tranarffeFa of" tli« 
(^anfce wei^ e oa^e after owipsr f o r t i i l j ^ . Th® orpitilitt 
©r. tho am** i^8Bt« couiia tee kopt for l©»p8r imrloil* «t 
0ttiaioe the oriisiAeis ^a» trii«a«tor©a trcm iM nutritnt'* 
af^p saeBl to tlie sopwspriato ooOie* as irif:lleate<l* 
?»m«»v@rf fwt t^fitifiGatt©is TOirpousat t^io lnoeiHtis 
^® prepared fJPOia &tEtrle»t«%t^tli 0t&m% colic* 
ttsed for ^9 ia#iitificstl©« of til© Of mrdiSEi has feooft 
^aerll>ed CP«lti@r jgj^^ftt HOf^ )* &tX m^m-tiamU 
»©<ll® tta®4 t« tti@ l«l«Rtifle®tio« of tlie orc5Br4« V&TB 
Culture stw^" of Ba©t<sria» of %ho noeiety ©:f Aw^tleim 
i>ict«riol©fl6t« (10iO)# 
(i> iftfingrifr WgtH • t% vm nmpwm ^y di»»©lir-
ittf^  5 ps of pepton®» 3 0a 01? Beef ©actraot ana 1 15a of 
met %n yxm aO. wst©r| m a^^ustea t© 7»o« 
/i3 
1^ 0 smtrlORt broth* 
Ctiil pf*^f,^^,.. - ©•! poJwsoRfe IttC WIS aMod t© tfee 
scdiua B ana isli ©djustoa to 7*0t 
sMiir 0»0l fsorcent 1^ 6 -^ tii© mtsleiifc hvn^ sua 
1^ sainted to 7»0* 
Geia tia® a^oS to 1^ © natrlenfe feretlJt i*l* 7»0» 
©•15 DoyeoKt fotmesiuo ©eirtet© td tlio cjoaiua B» W 
vQn adjusted to ?»a* 
®M®a to th# »«sgtat® f»s»oth ®i^ it! ad^uettd to 7»0« 
©ltr®t© ^«8 aaaea to 1^ 0 taodlu© B um m aajuistsd 
t o ?•©» 
<ix) mttg^at-ntertlH. •* I* ^ « ^oGii pwmroa by oix-
liiT 0»S pereeiit r^ ueou© ^ t h the tsedliits B* 
* • 
i^> fMMf^r^-P^ - 1100 m ©f dlmt«:a psteto Diteos 
iiero aides to 300 sH of ^Mt©r ana «t©fiaoa In an aitto* 
f^avo f«jr OHO feot^** tlJQ |)ot«kt© ©iEti?a<ft wa® fiXt@rea 
^reafli ojttoii aM diXutea to ©IMS li1a»e wltl* 
aietlllod water. S nerctnt smr iiia» «aaea« 
u » a in P0tsto*sr!sr« 
(iHii; Q^tnUs^mt - S*o 1^ of !J©tft®0l«s citrate 
ana j*0 f^  of ®f®r «a® aaa©4 to one litr© ot cisflitim B» 
Ing lao IP of gi^atln in on© l i t r e of imtrient ferot^* 
^attiros iM»7« |i!roiin at ao'^  ^ t h constant iihs^inf* 
i^fter f^  houF« fiwith "Uio cells v«sr© tini^i^fitoa ana 
i^i^ioa l ^ ioe idth aou£>lo ^ ^ i l l e a imter sna «uimenata 
in the aediuffl » And usea fitr l^o ©sfpayiwjntal fftirf>oiis«# 
45 
m^%. ipg, Writiip,ii»,„.,igfii,„ ^ gi^Wfrtiw *- ^ i i « 
gHSim l i i t i l t !r0<|ttii'M 8i©<aiiiia and terw«ft@<l i n tfc© a,ofj 
l^as©f cashed thrle® ^m «<i©rllo aoijSile o i s t i l l e i 
tfstaf and «a«p«ixl^ iw th© ©aM 'mtor utsaeip saei^tlQ 
eoRciitioii©* fho«© (sasi?®ii®iofis vwte nm^ tor imw8L$L^ 
t i on •mepemm 
46 
t l ^ If^a^ation niKturos* rmmvt&ls Qsmlt^wir.^ doess©«a*> 
i f i r a01B6l©|»SiSB*il UlSlUff t l l f i ' t e t f l l i © « l ©fi l l !^ ! f 1 f5®!501!»^# 
to um tictiRT dt*mt4.i5 layep® &® oo%iio rshnco ir. case 
r t»f 
i i 
th« dutoiraAmtion «if !lf iraluo® of Si4«^iAts^i^®i39ri» 
B«tts,tli ^lwiiEt# iitsiiiiardt ^ai'iizofio^ of pyruvic aeid* 
l^yoi^lc fieiat o< «46cstofQLiit®ile aoid and aeotoai^tle 
si@refc« f^r dstestlOR of fsi^ df^ sr^ aai^ iii auiaioiatle «!irt.e« 
of IMd ftiid nest© f -l^iiroiwsis-tt® tmF© a?ji5iiod to'^tlitr 
lAtli tli« liydroie«»at«(») i»r®|)ftr®a flpoa %hm inemtjatioii 
fiUfflfa.© to ^ t s e t tli« m»' efir.co of ^li® &oi4 in th« 
inetibatloii eixttiro* 'f vedluoo of iill tlio alcove 
stftMaran ^ w tiasii num^riso^ i» Tame x« 
aitif,flllgr» Btftityfffii * CHi^ oa^ tOfrs^ ae nftor dewlop** 
si®i!fe -wert dilQd at room tomweraturt aiia tbo aastra.®* 
datcotaa ^ uiinf ttio t^'Xlmslw ^toetloti v%nmi^B* 
$ 
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HO dl ©f water ana 0S laa. of ^B uoresnfe ©ttiat*©!* 
tHr^tTQph^T^. l^^asor^a os^bi t @?>o^ ii^ e color© 
til© color eioidy fade© SR^ i to lutesHjsi^ aud shaae 
van*- \i%Vii thu aolimnfe u^d* f h© ififeeuMt^  of Iteto-
sroa froa tti® «3lir©s^ torraci (ijefor© gatoli. a!?ya5r;i 
euttlnr I t Into lasmll nioeeet and 03CtrQ«*tiifir wi^ 
1»0 dl 0? 10 pr-resnt tin^^ uistil tHo na^or <3i«jifJt6F-
rntcd* *?li© extrset was fllteroti ui^cr nTonmxsn¥ and 
tlio r©«ld&ia ptoxtTseten tdlti 3.»0 ea of r.®||SO^ » to 
tlio o(x%>in@<l flltrato # l fid nf r> j ; uaai tuis Mttea ana 
th© «|>0etw» of th© eolor prodsieo^ ^wj® eoofssFc^ *d1^ 
that doriwa fipom kmim ©taijanraii* 
(ii) yitrft-vliglglf UM • 8«4 i^iiiti?oi^ ofw3^ hjrara-
memm aM fteyXti)lol« tmr© aetooted by tfeoir cliaractor* 
itstie QU«iidi4fi|!? ©ffeet #1011 oxnoced to yOLtro niolot 
l l ^ t « 
mm 6i»m%ma in loo vSl of o»l X' ^^^ >^^  ^^ fMsiroont 
othanol* Hy^ fcrojMsatog tJ?*oau«oa PUTT^Q ®not« arains* 
50 
aiPpM In t h i s ©olutldn (afe0<tfcB«« sij#B«t^©rt WBOU 
Civ) U^lt^lUMP^;^ * GorlJOi^le aeW® mr& 
a©t<3ct©<3 a® tlio <ai»0iil.ttw ealtis I>y ta*© us© of tJiie 
roar©«fc» Xi? th© ^ivoiifc umd ai<2 w t coutniii 
oDCioniaf tlno panoro i^r© OKPOcod to au arxiOfjla 
atoosislioro for 3*4 tiowre to couiioft y^i© froo neida 
t© ttiotr ®»8©iil«s s«j3.ta# tlior* ii®r®toa t© rcsoim 
©SCO 80 era30«la for a t Icoct fear hauro* After dip?* 
inr i« Rlftiyarint a f^ o^ ? rainatoe hcatlnn f^ t 3.00-120"* 
BpoaueM d©©p blue &netB on «5 Kl.110 pl rts bQ^tfroiina 
CArr^sffi lUfiSH *^i*® eoaposltton of tlia ronfsautt iwa®! 
mia^f^tfin mo mg 
h0iem^%<i a d d 80 art 
08^ Ethaml xoo s^ 
mrm.Q aeid 5 g£t 
A^Utlon &t aecortjio a d d tiaa boon ronerted 
to ii2orc»ii© the •eneltliHt^f of th© rearoot# 
51 
(%'! $,fi^,fa.rf^t#^^,t^iy^.g9|l,CT,lll ^ ^his roafent had 
aleo lic©fi us@d to detect th© cai<b©j^io aQl<l« <adtli» 
W^U tli0 ^spositloii of tli<3 poofJDfjt im© aa £^l<yvai 
A» PQtaseima iodld@ 
f^etaa^tim IMat i f 
VJ«t©r 
B« s t s r ^ 
• «« 
« « • 
• • • 
• * « 
S f^ 
<l^  f ^ 
aoo d i 
S f)or»<sofife 
K<|iial VD1IISI©» of A and B vej*s Glsscd nrior to 
ti©o# The r-apcr i s #*a¥n v^\%^y tljf»crart* the ©clutiea 
aisa la id OR ® dlesB sh®®t of *iai>cf»» Add rorion® 
produ<50d davls ^a© s ^ t a a t cneot ei? vi^in a ffew 
oimrtee* Scsiwltivltgr io refHjsrtod to t&o XQ^m nAcr©-' 
IT«^ « fBV th© fsre© aoid® 1»it x©®5 for aTooRiuta ©dlt«» 
1?h€ feai*iaiit i@ ©Ktrtsoslsr @0isi?iti¥0 t© owti 
traoee ©f s«id oM i f tfe© yoXlow iedS.«o eolet* anp©ar« 
dai!*ifsfr the ppop«ira*M,©n of rortfisnt At i t la rojactad 
a»a a ti*a<st af axkall l a addad to tha iodii^ aalntlOfi 
fesfbi^ tha addition af lo^t©* Ponrafit A la ataxia 
for eevaral seutlia ai^ ^ for aavsr^ v©ois©» tieaiaiat 
©f tlila a d d aonaitivity a co^tjar of tlio t^ro^ita* 
l?raa i^auXd bo taatad ^ t h tlie raafoni to ensoro tUat 
2 
t^ol© |saii©r M i l twtn 1>3Lt@« Esteesn ncid eiio^Sld b© 
l»lowi3 Off mt l i a vl#£^rmia air drmsrtit ©r tT^ ac© ot 
ai8ooJ5is can fe© a^ed to th© i?o©^jit« 
n*^ E E s i r i i f s 
f&e^Mitm^ • The oriiiiiiflm im» i($oXat©a temt nrn 
m J ^ « soii of tlie BoimFteeiife or Chcci«!t,yvt Mtrafti 
6 f»8 iKsil. ^t« Ma®a to ^ sa of th® fflsaiiia • 4 
©oiitaiiiinT 0»1 TKjre®r»t mc« i r e sud aHOouliiis 
eh l e s l ^ ^er© i?@ep@efclveiy th© sol« eai^oii ana 
Kata»or©« sources In t^t© oc-aiwsa* Oront^ i WIG 
ef ©an© e«Ha?5©0itl.©iii a «tot?@iiai©fi wa@ T?iQted o« 
H!is* i^mr« h C0l.oi^ ©f ttt© mrjidly rravinr ormt^m 
vmB ^lGfs*ea for isolation ana repXatec yioiomr 
efttof^s thu® oM-olma t^r® trmsafferoa to tli© rMtrittit 
af^ Hp lamistn and atorod «»t ^%* 
p.» peteymitif^^eft. ef G@ll. GQ%^^y^;^|^|| • cel l coneen-
trstiotj® xmtui ffomtinoHy doterainod taif^iiliaetytoaaiy in 
f.lott*f!i»3mer«on photoooter aeinf* nrsiii f t l to r t«o#e4« 
Coiie&ntr®tion« ®«pp©®iiea iR «r P^T Xitam aotmilly 
r;4 
'fS^MMII 4»ft4!k <m«n4E|««M*MiAt#4 lM.il% #t,<#* win's ^ ..^iS^MlVkjn aaMtn"! 1 Mn>«aWW<iM.<n-_u 
ter^sfeedf %»*««! tliri©© %*tli jUae® i t s t i l l ed vrnt^r 
gS.tiStt©'^ ® ©f" th is ®i®i?o^©ion w©ip@ ffl*i®<l to «!5JM*ari% 
A, MMMA^AJfAJtMrn^^A^lm^*^ 'Sim mm^m Im 
a I5ir®s »a^ttins# »»*®«4d £iist# « i s i l i^a® asQiMrtag 
0»6 tejr 1»0 t© I»S ^ f t^icl^ iss'Wia.^ ©ecur© l a P^%T» 
ifetrfe ifll«© m&n i n ninr^©® ana ©eesMoufiH-ir in mAX 
eliaifis IS® ^ ©13-» aspwH.© ifenwitiisii eoisfil^  b© ©t»i©ry«Nl 
i s raotil® mm h®.m f©lar f i ^ i p l l s * flie os t i i l - l f 

200 H 
i n 
0) 
6 
i2 100 
c 
250 
Mg Dry Cells Per Liter 
500 
5 6 
fMtslof3ft* i^mr m mil aa in it^ Cf^ r^tiF ahot^ c^i aea®p®t® 
b@®do^  CW'ti^ «!|.t|j®ut a i^ eHfli^ fo Ifl ilao .color of th® 
tiot«imr» an ifetti^ant sod B^roisiexttr rrtm^h lo 
in six the ffeow r^ws^h isetifi t©f?fccd» It, bsityiJtmsi 
oti©r i© ©br45rved 4ii a i^ of* tuo tneoia* 
t ' i thln IB*^ hdtf's the bretli becccsoo tai^ t^ i^ z ^thoix^ 
ai^ elifin|3» in ttie o ^ r or eclor of tti@ nodiya* ^o 
i3#lli«(le forwa-Uvdii i« 0hmvw^ timmmr* after 30 
Ii©urp ©f frowtfe «edi8ieii*atlon of tho tmcteriisl «»«• 
cotaa bo oi»»ir'<«A« 
57 
iiour<s0# ^m0itso€ if) -111© ^ii®0i¥traticfio of 0»3i 
jK]s^ ©i5t f^r the i r 8&iXiV tg> s»o*^3i6Q© !tJ0# a© 
nole em«*o© of eajrJseiit lfi«lusl®a a-^ iralofsi© acia* 
*^ ««sdis®f fa.3^©ii;^ ate» bemoatc3# p*tsy:trc}^ 
b@imo®t«f eiit@«iiiili 'i^0Blm§ ntiDiW^aiai^mf 
si:©t®tet i»^ruiiat0» citrate# IJiifHsoeitratCf 
O0a,at®» th® reis^tfi Imm boon «!s0trfi in tafsle lit 
2 t i a anf»?®«t that sa.1 tiio eoarKxai^ ® ©xc«i»t 
ea te^o * P'li^TOji^ tj©moato OM l>oR8onto • are foiiiia 
to pU!)»T©rt tin© iTovtii 0f th© ©iffBiAsEi* no^owrp tn© 
30ure@@ ing&tsdtnt potasuiuo r4t3*at0» ar^ to t^iiuis 
aihydroi^ti f^j©»phst0i iEiaonlttts oMoriaet 
ifisssdtiltiffl ji«(l.f«it®# yoa^ ©istrset ar*i pentom i« 
tti® ©oncentratioij© ©f 0»1 |scr oent tmr© <i»®idne 
fs^ f tti©ip i^Ui t^ t0 i«© i^0«© «ooo!iitisi m t r s t t 
iiitt*iit6 ana f>®|Jt(©ii® vher«k tlio rroiitls i a f» t s« 
5 
la^tto 2.0 0f? o f ar>^"T©prlat0 ccnncuiaa ^'os^ i i s^cr i l s tod 
i l l mi i d r » t 4 c ® l ac smr r vii^ e*ii3.t*€!reo e©Il asijr*©ii* 
o i c u e ot iFi«l*f»*trierife t i n s l ^ r roms c®^!© (©•S3 o^r 
alHsor ^ l ioore a m I ^ G t o t a l e©:il ^ o i a eaa.«ilQt©a 
iii»iiiiiiiiiii»iii(riiiiiii»iiiiii.ii wiiiiiiiiimiiiiNiiiiiiiiiniiiiiiiriiiiiic—wiiMiiiiiinMiiiirin niWiiiiimiiiinwimiMimniWuiiiiiiiiiiiwnimnw iiiiiiHf)Hiii»ni<iimi«niiiiiiimi 
ftGvsloDle mid 3 :^ 
|!toas»«t«j BOO 
meelimt® t 
Fyruiiat© f^ 
4eet8t« 010 
Citrate fHO 
Pil»<4iioeltr i i t0 10C» 
f «€y4roiiy»>oii»oftttt 0 
emoate 0 
fiO 
IB a totsa voljurao ©f 10 aa iriO*l>r©1 f^ 
aa after 33 }i0iir« atid total ce l l yi#ia ealaHatGd* 
tmmi I II iiiiiiniiiiilMwiiiiliiiiminiMiiiim II»IIW<<I«»I».«W«IMI]»II iiiiiniinmiii»i|iiiiiiiiiiiiiiwii«(iiii>iMiiii iilii iiiiiiii inii, imiiimipnimiiiininiiii iinniiiiiuwmi—1» 
^ hours as hetxra 
mmWWMIiiili>illHMIll»»l«lriiliiilir««ii|Wi|»»«illl»»»i<«l«llll»<Wiiirlii iiimw iilllli»»««ii»llWllwi«w<l<wiliit»««iwi»MI»>»<»«»lll^^ 
AsaE^wlu® lAt ra t© OSS G©0 
AsfflHSisliiB ai t^awifOis 
plio^liate SG6 JB© 
Taant F.xt«met WQ mo 
f^ optdn© X3Q 160 
^•••••wwiiMiwiwiiiiiiriiii'iiiiwiiiiiiiiwi'imitniiiiMW'iiiiiiwiiwiiiiiiiiWiMiiiiiiiiiiiiiiiww 
G l 
asilotion propartio® of th© orf^i:i»# fmither 
s«ia mr fs® tm« nroaue©^ freo &w o^ tlit 
fmetoeOi fiideto^^t la&nmae* B.T&himm» 
s»tiaanfli?©fr ^ o a s ? if!ctoa©» mim^mt saltoset 
<3@XloM0^ f gflnrd f^ lisHInt deittrini fHyeof^ n* 
nanus.tolt 6Wt»ltol.» atHelt©! nm flyoorc** 
grfeab et tXP til© n?0¥tli of the orf^r*l» i© $ii 
l>0Mod f03ra» Oil tis© fiourfch asy of is:»cii3.Q» 
The »r^iRi.«i ftrim® tioist on tti® top of the %ltm 
0f pftf^ure a«d doe© iwt iiro«auee ar^ plfraont* 
<iH^ ,^mffl„jfi,.|i.l.1»§J,llfe. * tit® ormt^m frmt9 
fitter ^ ho«r« of fi*oi»tti lAtliout angr eosfpla* 
tioii or tij© proawcitiofi of roimrli* 
eapa l^® of rod?*cii|c lAtmto© t^ i-tliotife ©aajeiila 
^yeatsctlofi eeaid ©tajr be obserwa after SI hmurs 
f«ro«tfi of til© or0ii4ii»« 
In ati ©ffiai^  to flM tlio optiis3MJ oeifeSition® 
for tijo r^o^th ©f tb© ©rf^Rlin tl»@ ©ftbet of immma 
fill, pr^ee^reo ¥or« ^HD iinsor ateriXe cofiOltions 
iitKl the ttmperatart of ineubrtion v&» 30^ « tot«i 
ooll yie3.4 tins l9e«n nxfirteiea in t^ ^^ s® of &a/t €Uf7 
©oil e<3^ lviBa.«iifc por x&tre ei»ii tttou?^ th© ineoliatlon 
iiaa oKrn^d out in i»s«ll«r IPDIUIWS* 
f hone studiea wim ea?ri®a out in WO aSL 
XV tli© f3P0«t!i 1© viaDrous 011101? ttso ronf© of 
a t S©**# 
fTOirt^  0f ^© orraiil«a te vlnDtt^uo ©VDI* the 
TAm« VI tfent th« #i@!slnff ifwrea^s l^e rmte 
of i;!r@if^  ft« w«U «« th© to ta l c©ll ^9X4» 
Civ) SlTlfg^,tir,ill»fflft\lli gjlift * na^efi c o n t a i ^ ^ 
3.0 sO. of eteril® iMfS^ iPCJth* WP© lo©calat©d 
iritli mrioue mtms&t^r&ti&m (&« inaicated) of 
iii©r® ^alc«n idlf^yeuflily to pvf^vxm «<l®qjiat» 
©©ration* fypieal growth cayv©i» aro r©if!©rt®a 
G4 
fafel© ^ I t 
klfi,il„„if £ffl?i»lffiFs?,.„ti„lfW„„iftM, g l^„„.IIiigM,„ 
Iflae&s ©outQiisinr 10 dl naitpiont Urotht ymre 
indle^tos* The fTotrtdri ^as reeopdsa taiJfeidiootHcally 
after ?6 hoiire» 
foQfsomtoFO Totel ceil lfi©l4 
i l^iWiMMrnif i i i i i i i i i i i imii i i i i iwwiiMi IIII III I mill mill iii in iiiiiiiiniiwiii>Miiniiimiin»n«riii'iiini|ii|i'igiwi1«il iiiiiiiiiiiimiiiii i )WMWiiii<i.iii>iwiiiiiii« i.wi«ii.«iiwiii.mjwiiniiiiii 
(mf? { ^ QQlZa/l} 
^P mo 
>iilKMI<li<ii^MWIIIIilll(lBllWWWIWit|Wl^ 
1»oU© - V 
t»r# afS8|Jtlo9llF li»o<s*Aat«4 tJltli 0#S?© O|T of (Hy cell 
of^ atiiaieBfc* Tlio nroii^ mte fm&mr&d turl>l<3inotrtca3.1y 
after J^ Iwrnr© incub'-tioti* 
{Q$f d i y col l©711 iwawwiiiuiiwiitwawwfcwiww'wwi'*'**'"''**^ imiMnnpawii 
0*0 B^ 
6*S COO 
8#r. 310 
10#O 00 
llllillilWW |i^i^|ii.*pt iyMi|PWMM»WM»«IWi 
C6 
f^t% • WL 
mmA§tMmm« m,, t9%A SPMM%IA, 
f l a i l s ©oittaiMi^ 10 isa ©f «titril4«ea 
0»SB5 ma: 0t ary coll e<iaivaaoiifc« (tro«t»li roaaiogiB 
flours) 
B«0 B2 70 
10*0 lOS 2JOO 
®D*0 @i0 SOS 
i3S«o s®o ass 
aOiO 800 mo 
G7 
laft ptiii«© of abrnt ll¥® hoare after i^ii^ oilti* 
pHieftilon eofflseite©® rlviur a m% lorarlttrjio 
rOfi^if!© of Q*jm»t ttJOfsfey heura. I'ft ic also 
<»one©«fef«tl©iR® aithotifli iwsronoo ttio rst© of 
frof t^ti Imt tJie 1»t^ coll yield finally 
Ijoeoeie© <som«tQiifc* *fti® eurvo© imadi ctrition* 
01^ p te^ after twenty ^v© lumre* 
th© effect of asiH^ stai^ atQ coissofityntien en ttm 
tfrtal O0il yield* 2t ia c&oar tliat beyofidi 0»1 
fjrro©iit at Itici eonoonferfitiefj taie coI3. ^©Idi 
t ^ irttiaios 1« If?Ci*^ i»cs(tlst -^ sc sutsfftrst© loiiel 
um^ i@ 0*1. pc^retet* 
«^ ag«i,ii«m9fii 0f I m, {}tmt%m. * ^^^ ^r^m of 
the elmf^ctoristie* ll®t©a alsow tho ©rroLiao i s • 
aetiier of tias p^m» <f j^^^g^fyif•« I t «ioo@ fwt CO?T©»«» 
pom to aijssr of th® ^podLos lifted in ^MUm^lfi M^mfjk 
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tiM©cerlb©a mii&i^& nm the tsmm •|^ f^f^ ^ i^^ i^ %_ 
f9ifti#t« een^itHHf l o i^t o f « l# i i i « 
fiiimimtfl o f ©I hgmstm gremi o t l l o «• 
tmtea ^ t H i^m^li^ luia ip*oii^ Witt r«eo»diia 
^ ai f f^r#nt Um SiititPiiil.tr i a » lll«l»%* 
Bmmrmti ^bBf^im»%&w mum m»em f i l t e r 
m^Um h9$ *K* fvpsmMsnNt tog ^t mgm^ 
Olll].« POP 1.|t»«^» 
II •«• oti iig aiT <^ ^^  ocpiiNKiofiii/iiiiA 
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Time (Hours) 
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f am« • mi 
!M9A^fdm. mimi^PTnMm^^;,. m^. ?^ f-^ „^. mn, xia^„ 
tv.n in 10 iii. ef f3c€yti»s«IS mivo Skton^e'ilXy llW50:aQt«>5l 
^Alsii oolt f5m© t^slieci «©il mopefioicsoa of :?*^*«iti*i* 
oiiti brotsi fv©'^ mitB C0*5}r cf &«f <^si o^iiwsieiitt>» 
i r c 
immmmmmimifim 
mtrnmHmmmtmrnntim^iitiiM* iiwwwi 
'Tcrtsl, coil yiold 
W|MiiMil'jWlWllllfMitfiaWWWIIWi|ilWllWII|«i|IWI'i»Miii|IM<M»iiW 
lMWIIMWMIM!WH«Mf«Pi«liM«ftM^^ 
( r / i ) f?3 ^K^ e<^lc3A ^or<30iit 
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©a 
If 
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WWMUMWWai*! " w»—L*»^»i«ia'ii ijitwir*j unrnm^itmittiitneti 
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tmtwaotipi© ©«|i©rloof«t6 ^©«3 carried e j t a t 30** 
cont.aiiiKja Q»fi dl. of CO *"or cor* TTrr atiCi Q c r ^ l iwill 
eC ^ItOF a^TOf* ffiiloeo iiijSieatoa otIiomAco H r-ioro-
nolo© of tho labotfRto Qt t^ i 7*0t tiepo eiw^r© ^aeaai 
ir. edit© fW3 its a tctol IKJI^ IEX of o»r dl» tS:iiSo tis® 
®!^ii c©fi'>artectife ccntcjir»o«a ©oil meBcttj^ci: nw>tjftrM 
UnltXM WflA l^ »0 SCl» 
Og utlli»«t4ori KCH was eaaittcsl fi«t?, ^ o ©cs-jtre ^©li 
ana tlis inaireet loo^ed ef t "sf^rr "wa® nma* 
phaae* To oorr««t for «r}ao/^ t3ca® oi^rreo uptafee or 
o^jsr orf^me c£»a?)o«fiao fty ra^iiar* coll ata®f»onrtton« 
««MM ill til© B©A«m«® Mi& usoa ianoai>«t0ly» 
14» iOJ. Hie eoBPOunde twisted «ior« ojdais^d nith 1^ « 
@iec^ptioR 0f fati«w8i» ftpa p^rrui^e acta* ttiQ oidaatidil 
et eltrnt© witli 1«IH pJ»s«® oiF iw^  i«a4«s®^ve tba t m 
mimim mA dsnSlLoftavtftte* Bm text f&w 
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%#e«i« tm&m i^iM,^^ iit>mA%%mm Isoeitrat© i« 
ITd^n TOll« Cfi^ ®* llSi^ 4 Xf)i» ^ 1 "too eai*^:ii^ 
aiieept !!!©# el trait® mA ieeeltsmte ^wi 0rt«3i«®<l 
tfeat ^®i^ <^ i^©ttM« SM^  i^aic^ ^ o fefniGtiofi of ® 
0iiStai5l.o f»iwi@ii© Ki0i»oiii3ib2.o for l^:oir t ra i i t^r 
aciros© til® Hi^ ^^ ^Nramift 
gf'iaiMfl1l''^fftlllu,^fffn.aflrl»».,*^ l^» t© llcAtefl ami-
i^ t t i s r low «fifisr®fiii«M#» 0f W<l m mitPiQt^ l>«Jtlt i« 
0xiistl0ii et m§ m W>%1 «s »^mw mmrm 'f«a»* %% %» 
t@«fl^ ®ii«i«i»t < ^ ^ N E ^ ^ A M m&mHetm'^m sr@ omiai««iS 
lifi^  Urn ®wNi«te<l to 03daitd s^ma^mt® m'^mit %m 
ftm IB^ AliUi^ ef m^dtts^ Profit psemm i&m.» 
to eia^tft flues* ^ ^^mttt ftud lao^lvati^* 
tmi test t&s> a«tftyt«« 
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Fi f • 10» AlJllltgr tff lil§*i»xlapiei«fe htisf^ gronn ©laie 
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g}o^ «3.omt© ftpp®ara prior to MQm 
difffef^Rt »aift %& ®m^ f®fffcivo tti&t craj^ rao r®8p0is9lbl« 
for oitrat© traf3®f^ rer««^ aoi^eis tfec mil wm^w&tm 1® 
JlMUeilM** tt %D cloHF f^ cra Fir*SI 
tliat eitrat© i*Powii eoiI« oid^«o citr«t© i^tUouli ai^ r 
1®!^  nteee i5t t!^ rat© ©f If?#7 oicirODoloe ot^r^n rmr 
frm ayetem that im^ pmmn ©©il® ore capaSilo of sunfs^ feo* 
filslng nitnito ftom iie&tste« tfecpafwo i t i® i3©r# 
a«if»i^ pi^ «t« to lM)li«w that Imr, ^h^m iR tho 09dafttio» 
^f eitr«t« ifcy iwbaet ceil® rrssfim OR laitrioKt byotlii 
itiCI tiroth una «MO*m*^ pl«nt broth i« du© to t^o iixliit* 
tion ef fenaettt iir«t«a ¥««i>on«i%l« for ti^nsffer of 
4 
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«el2.e osiai«o aeetat«j a t tho rat© o f 6«7 oi«5s«5C!©lo« 
osyns« !»op limir* Rmsfovor -^or© I B cs I on r^ ?ia® f c r tfe© 
©iddatlou ©f »10 a0 i i e l l siS c i t r a t e (nLr*S?i* t^»e 
eo l lo ©foyis ofi ifin*dQototo**nwt^ Iim?©vor» ojd^ss© 
ITf* tJlthout (sr^ - iftf! plicisKS Qt tho rc to o f 8*8 i i i c ro * 
oolo« ojQTfeii por hotir €Fln*S3j« 
7h® r o ^ a t s obts i fB^ sro i ^ t cur^rissifiiT tsecatiu® 
o^tat© frown coXl© \mtiia not bo ojpmctea t o peais©® 
the defTad»tiv« ©mjria©® r«a?50ij©lbl o fo r T;t:c osddation 
aitiea i « ia@*«ibo3.lc ii©c3!ii©fse©i ©fim i^i I n te r * aeotnte 
aiiis©ar« a« « preaact of* HlfO ©x46atl©n» 
lMlf»04 tlie oi l f l i i t ier . rate ©f Bova5.©nnto by r*.¥j|» 
ontriefJt breth f rovn cell® i ^ 2tt) cUcresoloii Gts^ren 
mr hQtat ^ t HMQ i « oistaitsea "wltti l a c ritose* "*lila i e 
m i rp r l i i ng l»oeeufl« 01)0 ©houia a^ i e i ps te i ^a t eince 
osa^se tlt«j» scetste ftp© eitwist* 
mo text tow doti i i la* 
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flUmm %i^w§ i t fllie^a lit iiid^««d mtlimit mnsr i t f 
mm i^m:i^7t tm t^mm in mm «x&aatii»a ts^ »i iao* 
ti<in of tiM» #£ftaf«i» tmmmme^ f&t m^nmwtim t ^ 
91 
not coBPletftlsr 03A<3ii6M# fp>laf^ roa*jat« wi"tlj Etn 
Qo c-Jj0tr0to ar© roeow3©€ in n,f©# S0 ana OS* In 
trcitoi** "Jhom data a?« eeufistorst t/nWi tlie follmr-" 
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HfT* ®» Effect of mQ mtm&J^T&tiQn on ih® TSt^ 
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P5 
C4H4O4 • I * Og ^ OOg • 
fluui «ai»h of the «l)ovo'iiu^@tr«t««t vltti tlt« 
oxQoiJtiQn of fiisias»»ttt am 09eilo@«tts'te %e conmrUtA 
l^Bsrato ana esnaaaeatate ara eonvartaa to co^ ana 
ttiicfioim proaymt oiliert tha Xattar la at tha aaisa oxldft 
t4ef} lo>n^ Ifi as.1. 1^ 0 i$a«aa« 
oi^e« ©f I?10 aM 7#0 or ^ST e®!! ©QiiiiffliiQisfe in o 
total v»l«Eid ©f* f?.© ca o-f i!^ diBO«ll a% rm§ ?•©* At 
aiaXya©^ for acsteaeotrt® toimntionm F&v ZQV& tisw 
01*0 eefW3<jted ffer ©naenoriau® f©iTi?it4ofc of acotoacotato, 
i» t jidolt of scNJt<5®e©1iet© In QtaltG Im? ©© eosfmrea 
to tlio Miotint ©f ftSCI t«l5©fi« rowrtli©!®©® I t niK® 
flre^ indiesitlcii t l ist lltlfl ©iddatiuri aa^ riv® rl«® t© 
st«ot<$ae@tntd* 
fiWf^steft ^ « t mil 1® met eosulot^y ojiidised ana 
therefsoro i t v&i eueftctoa that iutoftseOiatoe of flHO 
oii#Ritif»ii fiMgr b« ittteia«ill.at«A in i3m Q%i3.ti2r<i bipotti* 
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Mur« rrmitli Gt th« ergswiiBS *ra« <K>iicsoii!trat«>a undid]* 
t«o ^ e t e l i ^ in ^th3dia«^tat® ana efei»c»aatf©*^ a!Tli©d in 
0*91 
o#ti 
r«4di8li<-tnPQ¥ii 
jr^llXdii 
®eo1#oiJ© 
sine 
0»4 ^rovii aQetoiii3@tat« 
^ Ot 
Uapai*a«o«*B corsfiwt» the prfesoRSG of ae®to»cotat® in 
l)lK5i^ h37)dt^ Bom t s \it)0f3n to doeai^ siQrXato to seotooe 
^awiBoiio ttnaca* ia^ cenaitienu of dii»«:3iitorraf^* the 
oiSly contflrocd fej %%& Rf vsa«® bat ns.^ tejr ccsimil^oii 
of 0?>oot«a!i 6f oiutod byc!rasoii© iftft 0»9l.) ^ t h tlist 
of an atsthentio saoisle (Ti^.^mu "Shim vns fiarthor 
eoRflfnea t»2r ©ReatffQ. t^fspssl c^on of t!:o fcrnussn 
fion»d rwa miciiois'n aM a«tHoi*tie ©aatao of a<j©t©-
see'at© in coXerlisatiPle aseay of ac®t«a©otQto by 
fd It 1«0 ea aii<|iidt> alkcaif)© {^aroan^aolm 
solution nas aMed* f^oo the h^are^irmt© csolor 
l»j«©^ c®d t*ltli fW3.g w^^Btf i t m^® eeamEatod that 
m totm of Sl#26 ciicr«^ JOl©« of aotivotea ncj?! 
eoispottiiaC •) way tso Df^etnt in 8f50 ml ot e^tinr» lii»0tli# 
A 6»0 'OH. aliQttot «&«! inculsntoa <*of« 1»0 hour lit 
rooB toisi»eyfttu.t»o %»ith 2*0 fsOi ©I* s |2 mUt firo® hyaroais?!* 
«8if» a^  fjil 6*a in m&tb&ml am 1*0 ^ mdims aoot«to 
ijuffWi iJH ©•S* the roaetion aixtisr© tm© <ixloa undter 
CHf i 0*tl.) v»« ^ 1 ^ out ftes 1 ^ i^ inMBMiti)* 
pnua and «iiti«el«d if&tH 4 «a 6t^ft«tt«it t« 
«iiQtc»ii@ t^mm^m tre«t«d i n tut ^ s l l i i f 
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tis» dirotialidgraplida in T^uttAeHJater a«a 
0«tiffefmiUater mXmi^B* Thma s^ots ceua^ d b@ 
the mt$m istuaie© <ifc0w tiiot mc ©siastiQu hf 
0 
i|^ 3S»^X<M lii 
Ddtsll© el* ^ « dJi*enst©rTar>fiio n-re^c©® haw 
iQ sndo 011 tf» basic of tlie n^ i»altic» ot tmttog±%e IT.r 
oolvent aelvent s^s^tst' 
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7* &^i^m ^^„a^a, i^w rrfpi^ wifitfm,, 
OOII0 tioi?© lisriiustea in lorr '^ Imoofr t«£tie;l thi?i©® t^tli 
After tl^ e n^it4o« f>t aUtsiao ^slono of Isu^fer m a© 
to tmlio CQIX cciJe«isti»atl©ii ©«3aii>saoi*"fe to CX>»100 sij 
Tho coll 4©^sls nei^ rerao-wed t>^  e©Kferifarat4oi4 «t 
aiiout 33t00CHbSt000 x ^ f&i* ^ entiutas* fhe ^otsotis 
«]C f^t<!t «»« pmrnved ttnl u«©a iisaaeaist^ Sly tooctus® 
on overi^ ftit gtmr^fm* 
imyp&A^fy^ - Kvidtettoe vts otJtaimd for tH© !?r©o©iJecj 
of m^re3L em^aa ttetivtti@e iti e@li fmo nreri^ratiom 
1 0 d 
mtoiceA ttmm ismn im @«0*i»i»»> 
an© • AW • <$eMm — ^ > i^ td«<ii& • A ^ • t/N^ i* 
Oiaaefte«ttttt 4^  Acetyl * eoA • s ^ > aitamta • e ^ ^ 
06 
4»ti Bi§«%ro^ iifii mtt»tf»e •i^i^tet mm wmpem^ ttt 
eofsvdPalofi of a^ it«€<ift aexlitttiiP» %t^^ hfmewmsi^ 
s«l<l until tisNlniii^ii^imf ^t^ f<^ m« a Hi^ jIfiiSlsr 
fti« ng^ ter 1 ^ n'lUiSAtleD of mM» olfMio Hit 
ftanaUon of m^^^mvmmu fi^m lfii§«r i f wMsoltQri* 
/^ «iKtttofti^ «eoA %i^mmf^witm noro involnotl In ^lo 
ootiiNit&oii Of wm» %% noiilA iw oj^olod ttmt i»fMif««» 
tiott of flll««lll8f&«S0A# 1101114 Oloo oHntftotO 1«!G 
ii9%«liOft I t io ftplMarani fro« fo^o xtl tuot owloolon 
of oiiooiMito imm no ^i^flooni offoet oft 8K<l 
ootlmtloitf tliioo oi^ iftoooototo fofvoa tiMm m^ In 
tlio o^ oonoo of •looitii^ io oi^ i>roislwittfl3r o^ai^  to 
tliftt in tlM i»roooiioo of ouoeHnto* ftio f^fnitioit 
of ti^ ^^ ftvoiinHo In tHo tilN not oonloiiilAf wm§ 
foffliopo ffoflooto till oo^DoMon of otUM n^oto to 
107 
fft^J© • M 
tm idLettKiixaBeFmB pliotoootsr iicirsr r^Qcu tutor mm^ 
^ o f ^ a 
f jijiwiii«fNiiini<<aiiww.ii«NWWMpW»(^ 
1*© 
0*40 
o«so 
IDS 
furn© ^ KJ 
TlKj eoaplote ^©toat li> a total imlusM^ of 
l#o ail coistQinoaf %QQ i9ia?osol©® of Trio tsaf^ori 
tIfiDdlpf 6»0 edepca^l©© of Kr^icea faLtttstiiiono a»4 
mlOB &t mmimim m-^ Qf^...J/.:^sra<st ©«^4w3.oiit t© 
l«f EifT r»p0toi»» Aftor Ii3Qiitent4dri Tcr SO aii«it©» a t 
iiiiMii<Wi*lP»mt»('iWiiWiWii''lfi<iWlriliiiWMi»irwwiniin^^^ r»w*iwrii»wr(MWiii«i<i»wwi''ftniiirf-'tfirMtwtitiir^ iiii-iji.iiWMMMinHiWWiiirttiiniiiir.ii 
miiiiimniiiiiiiiiiiniiiiiBimi 
199 
I t s ^eftiNifo to »«dt@s#tt&t«* 
fss^fidnt inponii 'ml%*t»m t i t t i ^e t t^ foinaipM i n 0*s ^ 
l$!iei^at@ ou^ttei^  ^ » 1^ *0 audi tis@ li^iias^ls^tsrltt iiatliod 
^»# n&m tm %h» mme^ 'et l i t iKe^ c^osviw! #i«pi6« 
^!l» e^^het I® ttaatd en tlie enn^rl© dlQ&imm &t 
ly^^m ifife© se@t«^«@tst© nf^ a«®^«ee/i CT s^cTsliamt 
j ^ jg^*t WeB}* ae®te«ii@tat# f)@s>a@at «si! ocmaaf^ 
e©lo^»t i l« i i l l . y mm ^Mtmsthn^ ua^s* ©sl^ iod,® After 
^i:ni*6teii4s«t4ofi tit imaSbf^tien ^ s ^ ^ « fti« t^e^dltt 
8f« iliefVft I I I fftmo isv* 
U U ) »Bftfr„ig<BnB^Hii * 1?t»» ut i l^ame «ietf««t 
11 t 
Tm\o - MSI 
t i ^gw 9f, tMppM^mP^m.,Mmim iilP.MlBam 
eo«t©ima 3.00 aie^osele© of f r l s buffter* f^  ^•b§ 
gtofjf^d by tiisc «aaii#40R Gf % E^ of W pof»co«fe l?cft« 
t^?Tieif>itsted nititcttJ a^® eei76iPilU|^ <l 0f*f a«i the 
©© aoecaMfeca uKd@p ro-^cs^©* anntyt^io vi^^iieat adJoci 
PjQ% in SS i5imt€® a t loa ona ©GtlDQtod QO orfelio* 
l^i©0*^®to after ror^oiR^ ©f GifcuDciriO mdcotiac® 
TfriJ^(M($l'^m4 aliti'iot «a« ®le® aRfd.^©4 to ^m ttm 
*^TQmiiis» ©^ P2^o!»hoa?*lsato instead of »?lioe'iftfit©» 
<«l«iyci!»i««> ti9ia?e«sie0) t'aic9f'i»Hl«a) 
Ill 
fema - sa t 
ffig,:igaii,„hmm !^iMnM. A&tm^, 3i^m^, 
ixjesis^iiy^ GommlB M ^ o u t aaaod ong^ nao ana 
ffereotiofi of aie»?fc©«}«s©ta.to« 
miiitmiitmiiiimmmimtiim^mii'i 
f^steo A0et0Q0©tftto fofwod 
(E!dl<JP©f1l©l0«; 
ao»pa.et@«fi»r'«€dA 
0*30« 
iiii)awiiiiiiwiiw«iiiwiii»«i««»wiwiimi mmtn i i — w i mi 
1 1 2 
1*abl# • Jtv 
iin^? ,^#, M^^nm. a«»i Aim., pt 9mm.hm§^M. 
a total velvam <»t i»@ aa idtn gy^e,.,Ex^|'^f^ «sq«tt^* 
t^.ftCT % Ijtaiyt *5i® tii]b€s« ir©r© oMllod o» ico and 
Jl»o Bd ©f 0 poi-eent a©t8ftios'!'ti6rie ©da ^ms mmM 
t&T depw3t«li'ii«sti©u* TiJ© protoiis i«© ror:€»v©a 1>y 
<^s^.ftfisr^t4eri f^ sri « ^italJlo ^iQtiot tm« ^tAm®^ 
tor lifedyataa i^ fh^«ttP2?I rra»t?o« Qmt.m}l& vV^fm% 
tueS-tsiiiad %o correct for antkoms^vtB *Bi n*oi&nBf but 
••»l»W«MIIII«lllll«MMIII«MMW»l«llltlll>l>l»lllirn III^MIIiaillllMaWMIIIIIHWtWIWIIIMIIIWIIIIJIIIIW 
mitff*^rfs^ ^m «!©13.»freo caEtraete t^ jp© r^repspc^ In 
ao'W©tolf^S®tl©i? of -tti® feaotlOD niKfesis*© tho iiiio»ist 
a©scspi1jed ursc^ o^^ddst ?M r©«rilta aire rtio-wn in 
*?omo >.\?X» Vim fovsmtlm* of e l t ra te fttsn aeetf^to 
aft evidere® tli?it tlie oc©t*ii©*^i#ltifa@0 (i:^ G»C«i«l») 
l e fide© pp®0©i2fe# I t Ims idtreaay ^0€ii iiitmeatoa . 
(v) 1 aeti^tapyt^ Li>yfl» « flit orpRniflit «aa fro^n on 
acetate brtjtli iina «03.1"*Cf«© «ittr»et t#a« nis5i>nrod In 
o#0 | | Trifi ^itffert sn 7«<^ * The aesftsr $f^ptm a«@a 
1HII8 esaeritiatly ^ ^ t of msith nrKl Cluiii^tie (!^07>» 
After asfwv'teiiiistttl.oii otf tli« i^tctieR raixtmi^^f ttm 
sominr. of f^yoj^ato fe-ro&d was ^©towsimd co lon -
aotncniljr W *illlr^,g||$^il„lf0lll»ftt'* ^@ roasllift aro 
Ghmm in f^W.® KtLl* 
J 4 
f am® * nm 
o f f r i ® lsi*ffferf | f l 7«4# 4«0 isicresi©!©© o f !i|ica«i 
nolo© et «y©^ii3et 0«4 isici^aaoies o f CoAt 1 ^ 
aeo^nt© laei^ | m ^ a t e 4 a t 30 f o r 30 aiimtoa 
A f ^ r ifssKiiS'^Motif 3*0 tad o f 3.0 nore©fit f€/i (wv> 
ai»as««€l fter eltwste* c©i!trcl« ^t&ciat ail^«| 
©«i^»i ar^ d «i^6ts^t© ^mr^ imliMM far oii^njrra® 
eorrectioii* 
awii I wiinniniiniriTiiriiinnTi""TimIII irimrri-irr' i i r rn r 'n ' rn " i"~ T ~ ~" 'T r - i — m T i m r i Miriinrniir 
f^atem Ci t ra te foiwsea 
C08i4et# 5*6 
C0(Br^0t««Aeetftt« 0*48 
1 A <) 
TnW,& * lew:!: 
3.00 t^CP«K2©l#a Ot fne tRjffOFf 1311 ?»6f 3»© 
1103.f 0»0 oS.«i'0!»oi©i cf n^'HLMal^^rato Qtsd l«S oierO" 
tmZ mr pT^t-aifi in © tQtnl "mlmm'W 3t#8 s t* After 
3. hmxt im^hation§ ^ ^ PoDotiec ^«« i?fe©fjDo<l h^ ^no 
and a miitatsl© ^,i«:ttot ««i« A»fla,^ ««A f^f itlsr©3^st® 
iKy *»n^i*a0tien l1eth©A»* Coiitwi® ifl-^ciat M6&d 
etm^tm aria «dtitomt aMtd fsilsatrsit® w@f^  if^udlfta 
m w i — I — • »iii i n *» wiiMiniiniwwimwMHi m miwiiimmmmHmmimummmmmi ili i» m i mim*r mm m imii miniiiwiiiiii i 
Cflnti^(i'l# 
c«iafia.&t««r4Miy«tt 
6dfS|^@li« «i £^)«itr«t«l 
8*70 
0*0 
0*0 
<i|IWiw»M»««»i<ii»«»»»>ii«iill>»»(ilii«»P'l^^ iiiiiiiil innwiiiiiiminwiiniiii iiniiriiiiininii 
i:6 
fbr cftmmridOK ©f fj??0 to ®«otoa©©tat0 wo fiho^j i e 
fata© M%% I t 1® evi^i3t 1^ *.9t ^ 0 ai^ ouRfc ol* ©auto* 
«3iecitate ftosroed 4a i n stelcMeiacstrle anoufst to tbe 
assount ©f QoA (lissnT?eaf»©a« In tlic nii^ecm® e»^  
iReleases* 1*:* tlic sfeeeuaa of tip ttie aoouRt cf 
CoA <}4s»^ w^3ai?<6d it tsiM^ !S0^ ^tefi tlie stseuisfe ©f 
acot©oe©tato foreed WL%<^I i s csjtospt frrS-iflM©* 
^14 c c^a©ri»tl©is can IJO eKuS-slm^ ©r* tiso bselo t i a t 
fGS* tli0 coRimfslen Hit tws t® aoeftoacetat© i t ve'JH^ 
l»® scociss®^ tiir>t ti-!<l i© firjsrt eoiivept«i€i t© fSi^ ^coA* 
eoei^ oaM.» mromsmhlf lW!f?*CoA» f^ t^ids tif!*"^  i t 
r@qair©a» Xt Ifl al«ci l^ Rowi tlist ftf* i s nufiisirea ter 
the d»ef%vi.f© ©f ??!CKoA to aectooeotnte ar^ S m<^0.* 
|lf!<|«iA ffenaedi in sljeofjce OJP Qda®4 n,«r i® tia© to 
th© fwerne© of reaiaufil Mir in *»© ^ft^|^ \:yti^^tf8.f 
ijhleh h<n«ev(»rt raay «ot tio at^ Yicsienefe ffer th© ao-Uifity 
117 
aiowiBOl©!! e f CfA t w i StO aicrosBftlt® o r t i m 
e?|iilml®«fc to 1*0 sg protein it* n to t i s voiusw ©r 
IttO na* fhd roft@^a» us® iit6i>f;«d l>r ftlNEtion of 
UtO ea of 8»et«f*ho«pli©r4e aold C© percuKfci w/v)» 
tfe© f»ro<ji^ lt«t@a, protein «»• eecti^iPttf^d of^ aod 
«i eoit^tO^o iiXiqtiQt % s^ ftral^itd tfim 3@otGa^tcit<3t 
Cc»iitvt>X« vitlioiit a a d ^ omya« ana 8u%i@trste ^ t re 
ifKsludod to eoiT^et t}i@ ®iiaoi?iifim»« foraatieti of 
aeetoaedt^t^t imt mm vmrm found* 
^&t&» Utt ile®tiit©6tat@ t&rmei€ 
iwMiiiiiiiiiii«iiwiiiiii«»i.iiwi»<»»«ii«»iilWiiiiiii(i»niw>»ii«ii»wiiimn»i'"«wi »iiiiiii«tiiiiiiWii»iiiiii)iiiwiJWi»»«MiTiii»iM>ipiiiBiiwiwii.'»>iiiiiiitiiiiii»ia»«itw«iiiii» 
QmifUQte 0*MP, 
Cosp3.dte«*dfm|iii© 0»0 
C< l^»X«t®«9^CI 0*0 
JiWIWIMIHIIIIlllllWilllltiWillllrl.rilllMlltMIMilllllllWIl'l lllwHWWllll»"m, lHHmlWi >liWillr|>llll|iil«ll»«W|iril>Wii)»iWI>llt»lllltMll i<lillll[>llllWIIIIII>iii' I » C i l H m l i l illl 
118 
Table •" SIX 
nm^WMmim&.Mx...Q^mm]eMl«}n ut mm m.A&^fmi^^^t§ 
Seia^et® «^©t«Q i n ® total, volume of I*© lO. 
eontaiiiM 100 »icroi»©Xe® of f r i « buffer • ^l» 0»©t 
SiiO ini<msi3el©9 ®f Afl>» 2*0 tak&r^mot^n of Up&L^t 
0»4a ol^poa©l#« &f 00At t»0 riLeFO»ol#« ©f lllf^f t»0 
l e n t t o i tO ag erotein m^trnptm^mmte aeia ' ( 1& 9©r-
p i t s t ea prot«i.ii ym9 vmmm6> h^ ectnferlfu.'mtieti an i 
«!aitsbi« fillQtiots utr« Aiaalygta fv^ f ae^tesaeotnt© 
»eta!ilio@r»hone a d d fe«t i«ilth®r aectoau@t'^t« foresa* 
t l on ner €€}iA a^anr3©»!!«®fie© eo?ild tsc fl(t»8or"wod* 
mwwmwitumiiiiwi iwirwjn mmv miii'iiH'" <iifp<piMwi»iiiiiiiiii>iiiwiwini>i>»i»iiiiiiiiiiiiiiw»«w»iii<ii)iiiiiiiiiiiiiiim^^ 
.»ll<l»ilill|[<«IIWmllill»iii II illli HI limiiiilMllnlnwliMlltiiil 
ml im&mSimT 
Q«38@ QmM 
0*14d 0*13^ 
0«11S 
0*0 O«01f! 
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G<m|)0L«itO 
Con|^ett«^fl» 
iwiiiiii iiininnii MnwwuMiMiiiiKHiinii miiimi 
119 
tm9 INKH ii^iift in mmmitil%mm w^&^m tliat ^ a nay ist 
m « • Sito(^ tiQr!l«<2iiA y wm<tiii • aae<dimt« 
mifttwy • thloHiiNiiit mmmt^m mm(l4 INI r«iii»«ii«llili« 
fw tho itofvfttiwii #r iMt<#A« ®in«o im nwrnft^m 
««• iaoisttA Oil UNO • • ool* nmtriw of o«f%ofii i t 
imB app]»o9f^«to to iMiiovi tluit o tlHoiciimoo ^ ppt 
S^M^tlOA Slljtlt I^VO tMHin iWittiOd I I I tllO OffUlHoW* 
fho v t i l fcilnm i^^^xawto «M»tiio« uto tylo« to 
4mmmtm%» ttio i^ pooonoo of tiilo §mfm i n 
^l>ij^ f l ^ ^ of tho orffiiilait Ao olioini m 
f «1 A 1 ^ v 
fi^feiffmmm^ ^tm* mmim ^Hmw^^ ttmt ffiici«c«A %m 
Q^wnrvttifiii ^^m pmmwi^ of ll»G<#A tMii %««ii 
s f^li^ iiiBt II ifi?! I Hit II tsgiiiitiiiii tfI. iiiaiiiii iiiitew f si^ aiiSi 
1 •## tttiieii^wHbsr^tvtxstiSt* 
o 
to 
o 
o 
tD 
O 
o 
o 
c 
c 
> 
o 
5 
O 
m 
o O 
AjisuaQ )DDi}do 
1 9 9 
JL Aj^ ( ^ 
ldw« tim tQ iic«toA<s@tstt* ftmmtomt i t %«« 
seet©se©tot© r®s<ai1.2r foifB® citfat® irs the ?^r©0®iKWi 
of i^ TP* 00Ai^  mud ©xi*lo©e«tat«« ?h© ro®^t« inaieat^i 
Ca| * tls^t c^etvur^ ©f fM»etoao«tat« yields acetgH 
Co^  and 
ifiiR>lvi»g ths r^aetlon &t mt^%^mmisim$ hW 
wmm vitl) 1 ^ @ftfai@r ifoflcefft CBr«u«ti W4^$ 
eiti^te igntt^«i« andt «x*« ^ u t exi^s«d vis 
ei '^st t (^iiae« AaitoAe»t4t« ftetntntien isxisr 
he (^ Meierti'K«(l fteeoMing to tlit teVLmftng 
i05^» 111113b i* 
A, JL. 
A«tto«c«tftt« • C4IA9R •» Atr <—M-^  &e«%&%9f^t^<iiA 
A ,v <0 
f ' t fel* * KK 
iSil,fifi6al^>.iiSyixtM-iiiiin.iC»s..4^ StXfeifftBtfi 
fti« ee«ir>l©t© «5r®t«i9 lii a t«st«l wl t»e of 1«0 tad 
isierc©ol®« ©t t^ael^f 10 isiwosaol^e ©f Aft* ip&%^m%um 
«i»yTO wse ti«^«iif>itat©4 ^f tlio M o t i o n of 3 «ail of 
iseniarlfUr^ ea, off aM « suitafelo aliciuet *m® msslipied 
r^«J »4»»€^Fiite ^®i^ run sleajitsmou^l? t© 0©j?f«<?t fbr 
^tm GM^mnma faf«att<5n ©f e i tmte* 
wi>iiwimiiiwi«iiwii'iii»ii>i«»i>iiiiii««w»iw*Mi»wi»i»«''«'*<i««ii««"i«"iW'i»«^ I'liw 
iMMMUHMMHMHMMIlii 
124 
»c®t3?i*coA t© ae®t3^'<oA may b© e^tmswea b^ (^ Hfeet© 
seetftt® o€)tll^ net 1i6 Ql»««rv@d i n cur Ga^» bceaiii0» as 
f^ e t^as t^lon of « i t rat« fttwa «e©toa<»t'^t« ttMor tfe« 
eondtitloii* #f taiiMir* t h i « e&efiftia tHa earl ier 
itKmivm I n tiM « « t i ^ t i o i i of una* H M i t D^en ao> 
om i#oiild •xpoet tli« fofistttloii of fte«to8c»itnte flraai 
m^ i n ftr»««nfi» ef wjieftimttt* htP» c^m ftM M J : . ^ 
"^ 5 
f *m« * nn 
ei«}tt^6t« i^t«ia in « totaO. voXiKa0 of X*0 BSI 
eontaiottat tfi siereaoles of T«l« buj^^rt ?ll ir#4» 
4*0 lA&tms^^ii of Hipi^t 31® iileroisi>}.9« et Mfp 
<p»t«ttslt»i • d t l i 10 mmfmol^K of «^<stttlm«0*4 
8dlen»u^«ii of Q^f t^ edamso^Les of o)i:i^ <!»%e@titte» 
9«0 i»l«area<ila« of •ui60lmt«i lj@ m^stmmle^ of 
«eftto«9«t!it® mnd c;5i*i34@.g}efciMiffi$, q^uSivtdLcsnt to 1*3.© 
«f^1»rot«$ii» Affe«i» liKsttlinti^trfor SO sdiRttt©a a t 
^ ^ t til© riitt«ftiofi v6« i!to»^ w5«i b^ til® umxtien ©f 
3 iSl ©f i2 i^retnfe tm* t^r®ei?mtfttM "r©t©lR ims 
e«»it*ikfi*«i»d off am « »;itatiX# alitp©t ^ms am!il.:p®a 
for «ltffat©# laiitafel© ei5iJt«»cai0 waipe nm&& to 
eorre<$% far eiKSOf^ ftcue forfflutloR of «itr»tQ» 
liii-"il'ri—^--—^•-rj|-----^.f-—-•••'"• • " • • • ' - - - ' - - ' • • ^ " • • ' • ' " - ' • • - " " " • ' - - ' • • • ^ ^ 'I • • - i r r - r—ni iTnr i r r in i i i inTi i i i i i rTr i rn I'li-iKinriTniH.IIKHHMIMIIIWII 
«ll»ll)<M)«ili»»»>(pll»i>l(lli«W<»>^>><rli»l>^^ iii«><»»iii»i««iliii»iiiii|i>iiiniiiil»iini>in»iiln>iiil«iMiriiliii>i>inii,i>Mi«i »rli«|iiriBil>»l»i«»Mll«»il»MI»illlWI>l> 
Ooaiai«t«**«i«wiiMii#««iiiyM a«0 
iiliiiiiii]iiiiiiiiiiiiiiiii»iitimiiiiiwii<ii«iiniin»iimn«i«iiiii niiiniiiniiimiiiwimiwinii iiyi imiimiiiiiin iiinmriiniiniiii>iiiiiiaiii» iwiiiiinniiiiurMiim iniimiimKiiiiiiimiiiiimiii 
ff> 
activity ssj mtiX (taM« 1V11)» fite i€lci3!tii.ty of 
h^&maem %m shewii iit Fift^ ai,* ftie ©«eetra of 
ratios 4tOii«6 MM ^t ^^ aiE41^#|^fi9i UsTi^ imsomft 
Of ttiAsd tt%r«« lc«tiMiel4s aiffvr mm^&Mntmhlfi 
i^f&yQI%^t» t^^am^m 0km * ratio of a.«9t ondi 
^10 j^ ymvAto »m <<«lcotofai2tiivAtOi<»tt4«aiifiltro* 
utioni^ hirtrotomo mm r^tioo* roo^oMvoiyt of 
1*1 oiia 1*0« f hut in addition 'to 4»i^nsitAm 
tlM QuonUtr of koto iioi4 hy tlio diroot iMtlioA 
of Wri^mmm ond fftmiioii ilM$)§ tfee l l g i t 
i^©ii^ ity«2ffa»om acd of unknown teoto aeidC 0; 
iaocitg*sto I5ra««s In tb© incatoatloK oi«tisf*©* 
*?lio ufilsi»wi h '^Orasofvs «^ *ot© ^D?O out out 
mm ©jctTaetod t#ilih s% liH of im l a i ^ ^ t 
.*.ft>oif aidi t len of s «a of 1«^ Js. littOI3» tis® 
©noetra of t!«s color WITQ ta^on. 
fig* 3S» iifi®«*na. fo»9««!i«©ii 1l©t1Wl5«ll'^ *lc«to#ll* 
tftvato» sM i}9Tuwto#*St4*»dln&tx !^^ ion6Fl«* 
ii^fKmMomm m^ t«xt fter detail»* 
0.8 
0.6 
lA 
C 
ID 
o 
a 
u a. 
O 
0.2 
Glyoxylaie L ^ . ^ g 
/ e 540 ' 
350 400 450 500 
Wave Length ( m / j ) 
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